MYHHITUMIIAJIBHOC Ka3zeHHoe obrreobpa3zoBareibHOE yapexxaeHue «Mokpo-OnbsxoBcKas
cpenHsisi mkoiia» KoToBCcKOro MyHHITHNTAJIBLHOTO paiioHa Bonrorpanckoit obGrmacta

PaccmoTrpeHo u npuHATO Ha «¥YTBEepKAarO» /\;;,
neJaarori4eckoM coBeTe MUPEKTOp IIKOJbI: ¢/ §
7
nporokoin Nel o1 30.08.2021 H.A . KeBrianu=

npukaz Ne 91 or 30.08.2021

Paboyass mporpamma

IJISl 00Yy4AKOIIMXCH
no npeomemy. « Xumusy
Kknacc: 8-11
2021 -2022 y4yeOHBIi 10/

Pazpaboran: boposmroxuna H.A.
YUHUTENIb OMOJIOTHH, XHUMHHU

c. Mokpas OnbxoBKa



AHHOTauuA K paboueii nporpamme no xumum 8-11 Knacc
Pabouas mporpamma Kypca XumuH Jiasi  paspaboraHa k ydeOHuHKam aBTopoB O. C. IN'aGpuensna, M. T'. Octpoymora, C. A. CrnaakoBa s 8—9 xitaccoB 00meoOpa3oBaTeIbHBIX OpraHU3aIHM.
CrpykTypa 1 copepxaHue pabodeil mporpaMMBI COOTBETCTBYIOT TpeboBaHmsIM DenepanrbHOro rocy1apcTBEHHOT0 00pa3oBaTesIbHOTO CTaHapTa OCHOBHOTO o01mero oopasoBanus. [locobue anpecoBano
YUHUTEISIM 0011e00pa30BaTeNIbHBIX OpraHu3alyi, padoraronmm no YMK O. C. T'abpuensna, 1. I'. Octpoymosa, C. A. CnaaxoBa. Hacrosmas pabouas nporpamma mo xumuu urst 10- 11 xmacca
(0a30BBIil YPOBEHB) COCTaBIICHA B COOTBETCTBIH C HOPMAaTHBHBIMH JOKYMEHTAMH M METOANYECKUMH MaTepruanamu:- 3akoH Ne 273-D3 «O6 obpasosannu B Poccuiickoit ®eneparymy;

- ®enepanbHBI KOMIIOHEHT TOCYapCTBEHHOTO CTaHapTa (Ha4albHOTO OOIIEro, OCHOBHOTO O0IIIEro, CpeaHero o0mero oo0pa3oBaHus) II0 XUMUH, YTBEPKICHHBIH pHKa3oM MHUHHCTepCTBa
o6pazoBanus 1 Hayku PO ot 05.03.2004 roma Ne 1089;

- ®enepanbHEIA TocyJapcTBEHHBIH 00pa30BaTeIbHBII CTaHAAPT, YTBEPKICHHbIH [IprKka3zoM MuHHCTEpCTBa 00pasoBaHus 1 Hayku P®, yreepsknennstil [Ipukasom MuHncTepcTBa 00pa3oBaHus U HAYKN
P® ot 17 nexabps 2010 r. N1897 «O06 yTBepxIeHUU (PeaepalbHOro rocyJapcTBEHHOTO 00pa30BaTeIbHOIO CTaHAApTa OCHOBHOTO 00IIero o6pa3oBaHusm»;

- nmpuMepHas «[Iporpamma Kypca xumuu uig 8 — 11 xiaccoB obmieobpazoBatenbHbix yupexaenuin» O. C. I'abpuensy, 2018 T

JlanHas yueOHast NporpaMMa KOHKPETH3HpPYeT CoJepaKaHue IPEAMETHBIX TeM 00pa30BaTeNbHOr0 CTaHAAPTa, JAaeT paclpeelieHHe y4eOHbIX YacoB 110 pa3jieaM Kypca U I0CIeJ0BaTeNbHOCTD H3yYEeHUS

pa3aciioB XUMUH € YYETOM MEXKIIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS{3€ﬁ, JIOTUKH y’-{e6H01"O npouecca, BO3pacTHBIX 0COOEHHOCTEH yqamuxcs.

8 kiacc (ocHoBHOe 00111ee 00pa3oBaHue)
Pabouas mporpamma 1o XMMHUH pa3paboTaHa Ha OCHOBE CIICIYIOIINX HOPMATUBHBIX JJOKYMCHTOB!

1. denepanbHOTO rOCYAapCTBEHHOTO 00Pa30BaTEIFHOIO CTaHIapTa OCHOBHOTO 00IIEro 00pa3oBaHus, yTBEpKIAEHHOTO mprukazoM MuHoOpHayku Poccun  (manee PI'OC O0O0)
2. TIpuMepHOI OCHOBHO# 00pa30BaTeIbHOM IPOrpaMMbl OCHOBHOT'O 0011ero 00pasoBaHus, 0100peHHON DeiepaibHbIM y4eOHO-METOJUYECKUM 00BEIMHEHHEM 110 00111eMy 00pa30BaHHIO

B OCHOBY Kypca IOJIOKEHBI CJICAYIOIUEC UACH:

®  MaTepHaIbHOE eIMHCTBO U B3aMOCBSI3b O0BEKTOB M SIBJICHHI TPHUPOJIBI;
e BeaylIas poJib TEOPETHYECKUX 3HAHHH [T OOBSICHEHHUS ¥ IPOTHO3MPOBAHUS XUMHYECKHX SIBJICHUH, OLICHKH MX MPAKTHYECKON 3HAYMMOCTH;
e B3aMMOCBS3b KQUECTBECHHOH M KOJMYECTBEHHOW CTOPOH XUMHUYECKHX 00BEKTOB MAaTEPHAILHOTO MHPA;
®  pa3BUTHE XMMHYECKOIl HAayKH M IMPOM3BOJCTBO XMMHYECKUX BELIECTB M MaTepUaJOB Ul yJIOBJIECTBOPEHHUS HACYIIHBIX MOTPEOHOCTEH YelIoBeKa M OOLIECTBA, PELICHHs III00aIbHBIX
po0JIeM COBPEMEHHOCTH;
®  TeHeTHYecKas CBS3b MEXKIY BEIIECTBAMHU.
OTH HACH PEANU3YIOTCS B KyPCEe XMMHH OCHOBHOM ILIKOJIBI TYTEM JOCTHXKEHHS CICAYIOIINX HeJIei:

. Dopmuposanue y yaamuxcs IEIOCTHON €CTECTBEHHO-HAYIHOH KapTHHBI MUpA.

. Pazeumue 11o3HaBaTENbHBIX HHTEPECOB, MHTEINIEKTYAIBHBIX U TBOPUECKUX CHOCOOHOCTEH yJammuXcsl B MPOIecce H3yUeHUsT XUMUIECKOH HayKH U e€ BKJIaJa B COBPEMEHHBIH HayTHO-
TEeXHHYECKHH Mporpecc; GOpMHPOBaHHE BKHEHIINX JIOTHYECKHUX ONepanuii MbIIUICHUS (aHaIHU3, CHHTE3, 00001IeHNe, KOHKPETH3alusl, CPAaBHEHHUE U p.) B P OIIeCCe MO3HAHMUS CHCTEMBI
BO)XHEHIINX [TOHATHH, 3aKOHOB U TEOPHH O COCTaBe, CTPOCHUH, CBOIICTBaX M MPUMEHEHUH XUMHYECKHUX BEIIECTB.

. Bocnumanue y6exxa8HHOCTH B TOM, YTO IPHMEHEHHE MOTYYCHHBIX 3HAaHUI U YMEHHH 110 XUMHUH SBISETCSI 00bEKTHBHOM HEOOXOMMOCTBIO [UIsl 6e30MacHOi paboThI C BELIECTBAMHU U
MaTtepHuaramMu B ObITY M Ha TIPOU3BOJICTBE.

. Ilpoexmuposanue u peanuszayua BITYCKHUKAMU OCHOBHOM IIKOJIBI TMYHOH 00pa30BaTeNbHOI TPaeKTOPHUH: BEIOOP MPOQUIIst 00ydIeH s B CTapIiel IIKoJe WM Mpo(ecCHOHAIEHOTO
00pa3oBaTENBHOTO YUPEKICHUS.



M Osnaodenue Krouesvimu KOMnemeHyuamu . y’{e6HO-HO3HaBaTeJ'[I)HI)IMI/I, I/IH(bOpMaHI/IOHHBIMI/I, HICHHOCTHO-CMBICJIOBBIMU, KOMMYHHUKATUBHBIMH.

HpezmaraeMLH?I KypC OTJIMYA€TCA OT APYTUX KYypCOB XUMHHU OCHOBHOI'O 0611_[61"0 06pa3013aHI/m, BKJIIOUEHHEIX B (Dez[epanbﬁmﬁ NnepeUCHb y‘{e6HI/IKOB, HaJINYHUEM BaAKHBIX METOANYECKHUX
0COOEHHOCTEH.

1. Cooeporcanue Kypca 8bicIpPOEHO 8 COOMEENCMEUU C UCHOPUKO-TI0ZUHECKUM U CUCIEMHO-0EAMENbHOCHIHBIM NO0X00AMU HA OCHOGE UePaAPXUU yueoHbIX npodnem. Bee nunakrudeckue
€AMHULBI Y4eOHBIX KHUT U1 8—9 KJIacCOB HAYMHAIOTCA C MOCTAHOBKU 00pa30BaTeNbHOIM MpoOeMbl (BOIIPOC, 3a1aHKe, SKCIIEPUMEHT), KOTOpas pelIaeTcs B mpolecce H3ydeHus naparpada Ha OCHOBE
JIeATENBHOCTHOTO TTOX0/1a.

2. Teopemultecxue noJloJicenun Kypca xumuu OCHOBHOUL WKOTIbL PACKDbIEAIOMCA HA OCHOBE WUPOKO20 UCROIb306AHUA XUMUUECKO20 IKChepUMenma (na60paTopH1>1x OIIBITOB U MPAKTUYECKUX
pa60T), B TOM YHUCJIE U TPOBOAUMOT'O B JOMAIITHUX YCJIOBUAX, @ TAKKE JEMOHCTPALIMOHHOT'O DKCIIEPUMEHTA.

3. Pazeumue unpopmayuonHo-KOMMYHUKAMUEHOU KOMREMEHMHOCMU 00yYarwuxca: o0palleHue K Pa3IMYHbIM HCTOYHUKAM XUMHYECKOH HH(pOpMALIH, HOArOTOBKAa HH(OPMaLHOHHOTO
MIPOYKTa H €TO MPE3eHTAINs], yMCHHE BECTH AUCKYCCHIO, OTCTaHBaTh CBOIO TOUKY 3PEHHMS U KOPPEKTHPOBATH MTO3UIMIO HA OCHOBE aHAM3a apTyMEHTOB YYaCTHUKOB JTUCKYCCHU.

4. Memanpeomemmuuwiii xapaxmep co0eplHcanHus yiedHo020 mamepuaa: Peaan3alns CBsA3el ¢ npeIMeTaMH He TOJIBKO €CTECTBEHHO-HAYYHOTO IIMKIIA, HO M C UCTOPHEH, TNTEpaTypoi, MUPOBOM
XY0’KECTBEHHOH KyJIbTYypoil.

5. IIpakmuko-opueHmupo6anHas 3HAYUMOCHLL OMBOPA yuedHO20 cOOepICcanua: CBA3b N3y1aeMOro MaTepHaa ¢ )KH3Hb0, GOPMHPOBaHUE IKOJIOTHYECKOH IPAMOTHOCTH IIPH 0OpAIEHUH C
XUMHUYECKHMH BEIECTBAMHU, MaTepUaIaMy U IPOLeCCaMH, OTBEUAIOIIMMH TPeOOBAHHUAM IPABUII TEXHUKU 0E30I1aCHOCTH IPH paboTe B XUMUUECKOM KabHHeTe (11a00paTopuHu) U IOBCEIHEBHOM
KU3HH.

JIOCTIKEHUTO MPeIMETHBIX, METAlIPEAMETHBIX U IMYHOCTHBIX PE3yIbTaTOB CIIOCOOCTBYET CTPYKTYpPHPOBAHHUE 3aJaHUH IO pyOpHKaM:

«[IpoBepbTe CBOH 3HAHUS;
«[IpumeHHTE CBOU 3HAHUS;
«Vcrionp3yiiTe TOMOIHNUTEIbHYIO HHOPMALIUIO U BEIPA3UTE MHEHHUEY.

Ipennaraemast pabouast mporpaMma 1o XUMUH pacKphIBaeT BKJIa]] y4eOHOro IpeMeTa B JOCTIDKEHHE 1IeNIei OCHOBHOTO 00IIero o0pa3oBaHus U ONpeelsieT BaKHEUIINe cooeparcamenbhole TUHUU
npeomema:

o «Bewecmso» — B3aUMOCBS3b COCTaBa, CTPOCHHUSI, CBOICTB, MOMYYECHHUS U PUMEHEHHUS BEIIECTB U MaTEPHAIIOB;
o «Xumuueckas peaxyusny — 3aKOHOMEPHOCTHU MPOTEKAHUS M YIIPABICHHUS MPOIECCAMH TTOYUSHHUS 1 TPEBPALICHHUS BEIIECTB;
. «Xumuyeckuil s36IK» — OIIEPUPOBAHNE CHCTEMOW BaKHEWIIMX XHMHYECKHX ITOHATHH, BIIQJICHHE XUMHUYECKOH HOMEHKJIATYpOH W CHMBOJHMKON (XMMHYECKHMMH 3HAKaMHU,
(dbopMynamMu U ypaBHEHUSMH);
o «Xumus u Hu3Hb» — COOIIOACHNE MTPABIII XUMUIECKON 0€30IacCHOCTH MpH 0OpalIeHNH ¢ BEIIECTBAMH, MaTepHaIaMi U XUMUYECKUMH MPOIIECCAMHU B TIOBCETHEBHOM KU3HU U
Ha MPOU3BOJICTBE.
Kypc opueHTHpOBaH Ha OCBOCHHE 00YJYAFONIMMUCS OCHOB HEOPTAaHHYECKOW XUMHUH U KPAaTKOE 3HAKOMCTBO C HEKOTOPBIMH MOHSATHIMHU H 00bEKTAMU OPTAaHUIECKOW XUMHH.

B conepixarenbHON THHUK «Bewecmao» pacKkpbIBaeTCs yIeHHE O CTPOSHUU aTOMa M BELIeCTBa, COCTaBe U KIacCU(HUKAIMN XMMHUUECKNX BEIIECTB.

B conepxatenbHON TMHUM «Xumuyeckas peakyus» packpbIBaeTCsl yUCHHE 0 XUMHUUECKHX TPOIeccax: KnacCU(PHKAIMI XMMHYSCKUX PEaKIMi M 3aKOHOMEPHOCTH HX MPOTEKaHMs; KAUeCTBEHHAs U
KOJIMYECTBEHHAs CTOPOHBI XMMHYECKHX IIPOLECCOB (PACUEThI 0 XUMHYIESCKHM (GOpMyJiaM M yPaBHEHUSIM XHMUYECKHX PeaKluii).
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B coneprxarensHOM MHMHUM «Xumuueckui A3bik» (GOPMUPYIOTCS YMEHHUS yJaIIMXCsl Ha3bIBaTh BEHIECTBA MO (opMylaM M COCTAaBIATH (OPMYINBI IO MX Ha3BaHHSIM, 3alUCHIBATh YpaBHEHHS
peakuii ¥ XapaKTepH30BaTh HMX, PAacKpBIBaTh MH(OPMANHUIO, KOTOPYIO HEcET XMMHYecKas CHMBOJIMKA, B TOM YHCIIC BBIpakeHHas B TabmuaHod ¢opme (Ilepmommdeckas cucTeMa XMMHYECKHX
anemenToB JI. . MenneneeBa, TabanIia pacCTBOPIMOCTH BEIECTB B BOJIE); UCIIONB30BAaTh CHCTEMY XMMHYECKUX MOHSITHI IJISI ONMMCAHMS XUMHYECKHX OOBEKTOB (2JIEMEHTOB, BEIIECTB, MaTEPHAIOB U
MIPOIIECCOB).

B copmepxaTtenbHON TMHUN «XuMus u Jcu3Hb» PACKPHIBAIOTCS JOTHUECKUE CBSI3M MEXIy CBOMCTBAMH, IIPHMEHEHHEM, ITOJIYIYCHHEM BEUIECTB B JJAOOPATOPHBIX YCIOBUSX M Ha IPOU3BOACTBE;
(dopmupyeTcs KyIbTypa 6€300acHOTO U SKOJIOTHYECKH TPAMOTHOTO OOpaIeHUs C XUMHYECKUMHU OOBEKTaMHU.

B kypce 3HaUnTENBHAS POIIH OTBOAUTCS XUMHUYECKOMY 3KCIIEPUMEHTY: TIPOBEACHUIO MTPAKTHICCKUX paboT U 1abOpaTOPHBIX OMBITOB, PUKCAIIMU M aHAIN3Y UX PE3YIbTaTOB, COOIIOICHHIO HOPM U
MpaBUII 0€301MacHOI paboThl B XUMHYECKOM KaOHHETE (JTabopaTtopum).

Peanu3arus nporpaMMsl Kypca B Ipoliecce 00ydeHHs O3BOIUT 00ydJaroluMcs TOHATh POJIb U 3HAUCHUE XUMUU CPeU APYTUX HAayK O MPHPOJE, T. €. PACKPBITh BKJIAJ XUMUH B (JOPMHUPOBAHHE
LIEJIOCTHOM €CTECTBEHHO-HAYYHOM KapTHHBI MUpa.

Kypc paccunran Ha o6a3amensHoe uzyuenue npeomema B ooséme 140 yaeOHBIX 4acoB, 1O 2 4aca B HeJero B 8—9 kiaccax.

ILnanupyemble pe3yJbTAaThl OCBOCHHS Y4eOHOr0 MpeaMeTa
IIpenmeTHBIE pe3ybTaThl
ITo 3aBepiIeHNIO Kypca XUMHH Ha 3Talle OCHOBHOTO 00IIEro 00pa30BaHMs BBITYCKHIKHA OCHOBHOM IITKOJIBI JOJDKHBI OBIAIETh CICTYIOMUMHI PE3yIbTaTaMHt:
1. Jluunocmmuwie pezynomamat:
1) ocoznanue cBoell STHUYECKON NPUHAJICIKHOCTH, 3HAHUE UCTOPUU XHUMUH U BKJIaJa POCCUHCKON XMMUYECKOH HAyKH B MUPOBYIO XUMHUIO;

2) gopmuposanue OTBETCTBEHHOTO OTHOIICHMS K MO3HAHHIO XMMHH; TOTOBHOCTH M CIIOCOOHOCTH OOYyYaroIIMXcs K CaMOPa3sBHTHIO M CaMOOOpPa30BaHMIO HAa OCHOBE M3YYEHHBIX (PaKkTOB, 3aKOHOB H

TEOpHUil XMMHH; OCO3HAHHOTO BHIOOpA U MOCTPOSHNE UHIMBUIyJIbHOH 00pa30BaTeIbHON TPaeKTOPHH;
3) ¢popmuposarue NENOCTHOMN €CTECTBEHHO-HAYYHOH KapTHHBI MUPA, HEOTHEMIIEMOH YaCThIO KOTOPOH SIBISIETCS XUMIYeCKass KapTHHA MHPa;
4) osnadenue COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOLMM YPOBHIO Pa3BUTHS HAYKH U OOIECTBEHHOI MPAKTUKK, B TOM YHCIIE U XUMUYECKUM;

5) ocsoenue cOUMABLHBIX HOPM, IPABHI NOBEAEHUS, posiei 1 (HOPM COLUANBHON XU3HU B COLUYME, IIPUPOJE M YAaCTHOM XKMU3HU HA OCHOBE HKOJIOTHUECKOH KYNIbTYphl M 0€30MacHOr0 0OpalleHus ¢

BE€IIECTBAMU U MaT€pHUaIaMu;

6) popmuposarue KOMMYHHUKaTHBHON KOMIIETEHTHOCTH B OOLIIEHHN CO CBEPCTHUKAMHU M B3POCIIBIMH B Ipoliecce 00pa3oBaTebHOMN, 00IIECTBEHHO MOJIE3HOM, y4eOHO-UCCIIeI0BAaTENbCKO, TBOPUECKOH U

ApYyrux BUJAOB A€ATEIbHOCTH, CBA3aHHBIX C XHAMHEHN.



11. Memanpeomemnmnboie pe3ynromanbol:
1) onpedenenue uemneit co6cTBEHHOTO 00yUCHUsI, IOCTAHOBKA U POPMYITHpPOBaHUE st ce0st HOBBIX 3a1a4;
2) nnanupoeanue MyTeil TOCTIKEHUS KENAEMOT0 pe3ylIbTaTa 00yUeHUs] XUMHUHU KaK TEOPETHIECKOT0, TaK M SKCIEPUMEHTAIBHOTO XapaKTepa;

3) coomHeceHue CBOMX IEHCTBUU C MJIaHUPYEMBIMU PE3YyJIbTaTaMH, ocyuiecmejeHue KOHTPOJIA CBOCH JIEesATENHHOCTH B mponecce NOCTUKECHUA pE3ylibTarta, onpe()e/zenue CI0CO00B JeCTBUI npu

BBIMIOJTHEHUH JJAOOPATOPHBIX U MPAKTHUECKUX PpabOT B COOTBETCTBHH C MPABUIIAMU TEXHUKU O€30MaCHOCTH;
4) onpedenenue NCTOTHUKOB XUMHYECKOH HHPOPMALHH, TOTydeHUE U aHAIU3 e€, Co3MaHne HH(GOPMAITMOHHOTO MIPOYKTa H €T0 TIPe3eHTAIIHS;

5) ucnoib3oeanue OCHOBHBIX HHTEJUIEKTYaJbHBIX onepauni/i: aHaJIn3a U CHUHTE3a, CPABHCHHA W CUCTEMaTU3allNH, 0606H_[6HI/I}I 1 KOHKPETU3alUu, 6vliasjieHue TPUINHHO-CICACTBEHHBIX CBsI3CH M

nocmpoeHue JIOTHIECKOT0 PACCyKICHUS U YMO3aKIIOYeH!s (MHIYKTHBHOTO, I¢yKTHBHOTO U II0 aHAJIOTHH) Ha MaTepHalle eCTECTBEHHO-HAYYHOTO COJICPKaHUS;
6) ymenue co3mgaBaTh, IPUMEHSTH U IPEOOPa30BBIBATh 3HAKH U CUMBOJIBI, MOJICITH U CXEMBI JUIS peIleHHs yIeOHbBIX M IO3HABATEIbHBIX 3aa4;
7) popmuposanue u pazsumue IKOJIOTHISCKOTO MBIIUICHNUS, YMEHHE IIPUMEHSTh €T0 B T03HABAaTEeIbHON, KOMMYHUKAaTUBHOM, COLMAIBHOM MPAKTHKE U MPO(eCcCHOHATIBHON OpHUEHTAINY;
8) eenepuposanue uaei u onpeneacHue CPeACTB, HEOOXOTUMBIX JUIS UX peaTU3allvH.
111. ITIpeomemnmnoie pe3ynomamol:
BhINycKHUK HAyYHTCS:

® XapaKTepu30BaTb OCHOBHBIC METO/IbI IO3HAHUA: Ha6J’IIOH6HI/IC, HU3MEPECHUEC, DKCIIEPUMEHT,
®  OMNWCHIBATH CBOWCTBA TBépZ[I)IX, KHUJKHX, Fa3006pa3HI>IX BCUIECTB, BbIACIIAA UX CYIICCTBEHHBIC IPHU3HAKHU,

® DPACKpBIBATH CMBICII OCHOBHBIX XWUMHYECKHUX ITOHATHI «aTromy, «MOJIEKYJIa», «XUMHYECKUH 3JIEMEHT», «IPOCTOE BCUICCTBO», «CJIOXKHOC BCUICCTBO», «BAJICHTHOCTB», «XUMHWYCCKaA

PEaKIHs», UCTIOIb3Ys 3HAKOBYIO CHCTEMY XUMHH;
®  PacKpHIBaTh CMBICII 3aKOHOB COXPAaHEHHS MacChI BEIIECTB, IIOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOM TEOPHUH;
®  pa3nMYaTh XUMHYECKHE M (U3NYECKHE SBICHHUS;
® Ha3bIBaTh XUMHYECKHE JIEMEHTHI;

® OIpEAcCITb COCTaB BEUIECTB MO UX q)OpMyJ'IaM;



OTIPEAENATh BAJIGHTHOCTh aTOMA 3JIEMEHTA B COEIMHEHUSIX;
OTIPEAEISTH THII XUMHYECKHUX PEeaKIIHii;

Ha3bIBAaTh NPU3HAKH U YCIOBHS MPOTEKAHNS XUMHUYECKUX PEaKIUi;

BBISIBJIAITH IPH3HAKH, CBUIETENBCTBYIOMINE O MPOTEKAHUU XUMHIECKON PEAKIUH IIPU BBITOTHEHUH XUMHYECKOTO OIIbITa;
COCTaBIIAITH (POPMYITEI ONHAPHBIX COCMHEHUI;

COCTaBJIAITh yPAaBHEHHs XUMHUUECKHUX PEaKLuii;

co0moaate npaBuia 6e30macHoi paboThl IPU MPOBEACHUHU OIBITOB;

TI0JTE30BATHCS J1TAOOPATOPHBIM 000PYIOBaHHEM U IOCYIOMH;

BBIYHCIISITE OTHOCUTENILHYIO MOJICKYIISIPHYIO M MOJISIPHYIO MacChl BEIIIECTB;

BBIYHCIISITE MACCOBYIO JOJIF0 XUMHYECKOTO JIEMEHTa [0 (GopMyJie COeTUHEHNS;

BBIYHCIISITH KOJMYECTBO, 00BEM MITH MacCy BEIIECTBA MO KOJINYECTBY, 00bEMY, Macce peareHTOB WM IPOIYKTOB PEaKInH;
XapaKTepu30BaTh (HH3UIECKIE U XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB: KHCIOPOAA U BOAOPOAA;

0JIy4aTh, COOMPATh KMCIOPO ¥ BOAOPOL;

pacno3HaBaTh ONBITHBIM IIYTEM ra3000pa3HbIe BEIIECTBA: KHCIOPO, BOJOPO;

packpbIBaTh CMBICII 3aKOHa ABOTAJIpO;

PacKpbIBaTh CMBICJI IIOHATHH «TEIIOBOH 3P deKT peakunm», «MOJISIpHBI 00beM»;

XapaKTepHu30BaTh (HU3HIECKIE H XUMUYECKHE CBONHCTBA BOJIHI;

PacKpbIBaTh CMBICII TIOHSTHUS «PACTBOPY;

BBIYHCIISITE MACCOBYIO JIOJIIO PACTBOPEHHOTO BENECTBA B PACTBOPE;

MIPUTOTOBJISITH PACTBOPHI C ONPEAETEHHON MAacCOBOH J10JIell paCTBOPEHHOT'O BEILIECTBA;

Ha3bIBaTh COCAMHEHMS U3yUECHHBIX KJIaCCOB HEOPIraHUYECKUX BEIECTB;

XapaKTepH30BaTh (HH3UIECKIE U XUMUIECKHE CBONHCTBA OCHOBHBIX KJIACCOB HEOPTaHWIECKHX BEIIECTB: OKCHIOB, KHCIIOT, OCHOBAHHUMH, COTEH;
OTIPEAENATh IPHHAUISKHOCTh BEIIECTB K ONPEAEICHHOMY KIIACCy COCMHEHHH;

COCTaBJIAATH (bOpMy.]'lbI HECOPraHu4€CKux COB}IHHGHPIP’I U3YYCHHBIX KJIACCOB;

TIPOBOJIUTH OTIBITHI, MOATBEPIKAAIOIIIE XUMIUECKHE CBOMCTBA H3YICHHBIX KJIACCOB HEOPTAaHUUECKUX BEIIECTB;
pacno3HaBaTh ONBITHBIM IIYTEM PaCTBOPHI KMCJIOT U LIJ,eJ'[O‘leﬁ 10 UBMCHCHUIO OKpaCKH MHAUKATOPa,

XapakTEepU30BaATh B3aUMOCBA3b MEXKAY KiIacCaMU HEOPraHNYECKUX COG)II/IHBHI/II\;I;



e packpbiBaTh cMblch [lepuoauueckoro 3akona JI. . Menzneneesa;

e O0BICHATH (PU3UICCKHIA CMBICT AaTOMHOTO (TTOPSIIKOBOT0) HOMEpa XHMHYECKOTO 3JIEMEHTa, HOMEPOB TPYIIIBI M Ieproa B mepuoaudeckoit cucreme /.M. Menneneesa;

e  OOBICHATH 3aKOHOMEPHOCTH H3MEHECHHUS CTPOCHHUS aTOMOB, CBOWCTB DJIEMEHTOB B ITpeJieiiax MaJbIX TIEPHOJIOB U TITaBHBIX TOATPYIIIT;

®  XapaKTepU30BaTh XMMUYECKUE HIEMEHTHI (0T BOJOPO/a A0 KaJbLKs) HA OCHOBE UX IOJIOKEHUS B mepuoaudeckoit cucreme /1. M. Menneneesa 1 0COOEHHOCTEH CTPOCHUS HX aTOMOB;

®  COCTaBIISITh CXEMBI CTPOEHUS aTOMOB IepBbIX 20 3eMeHTOoB nepuoanyeckoit cucremsl 1. . Menneneena;

®  PAcKpbIBATh CMBICI HOHATHH «XUMHUYECKAS CBA3bY, «IJIEKTPOOTPULIATEIBHOCTD;

®  XapaKTepH30BaTh 3aBUCUMOCTh (DU3MUYESCKUX CBOWCTB BEIIECTB OT THIA KPUCTAIUTHYECKOM PEIIETKY;

®  OIpEeNeNsATh BUJ XUMUYECKON CBS3H B HEOPTAaHUUECKUX COSIUHEHUSX;

® U300pakaTh CXEMBI CTPOCHHUS MOJIEKYJI BELIECTB, 00pa30BaHHBIX Pa3HBIMHU BUJAMU XUMHUYECKUX CBsI3eii;

® pacKpblBaTh CMBICH TMOHITHUH «HOHY», «KATHOH», «aHHOH», <(OJEKTPOJIUTHD), «HEDJIEKTPOIMUTHIY, «IJIEKTPOIUTHYECKAs JUCCOLMALUN», «OKHCIUTEIbY», «CTEIEeHb OKUCICHUSY,
«BOCCTaHOBHUTEIbY, KOKHCICHHEY, «BOCCTAHOBIICHHEY;

®  OIpEeNeNATh CTENEeHb OKUCICHHS aTOMa dJIEMEHTa B COSMHEHUH;

®  PACcKpBIBATh CMBICI TECOPUH INEKTPOIUTHICCKON AUCCOLHAIIIH;

®  COCTaBIATbh YPAaBHEHUS JIEKTPOJIUTHUECKOHN TUCCOIUALMY KUCIIOT, EN04el, COeH;

®  OOBSICHATH CYIIHOCTH MPOIECCa AIEKTPOTUTHICCKOM JUCCOIMAIIUK U PEaKIIMi HOHHOTO OOMEHa,

®  COCTaBJIATH IOJIHBIC M COKPALIEHHBIC HOHHBIC YPAaBHEHUS peakuuii 0OMeHa;

®  OMpenensaiTh BO3MOKHOCTh MPOTEKAHHS PEAKIHii HOHHOTO OOMEHa;

®  [POBOJUTH PEAKIMH, TIOTBEPHKAAIONINE KAYECTBEHHBIN COCTAB Pa3JINYHBIX BEIIECCTB;

®  OIpenensiTh OKHCIUTENb H BOCCTAHOBHUTEID;

®  COCTaBJISITh YPAaBHEHHUSI OKUCIUTEIILHO-BOCCTAHOBUTEIILHBIX PEAKIIHIA;

e Ha3bIBaTh (PAKTOPBI, BIUAIOMINE HA CKOPOCTH XUMUYIECKOH PEaKIIHH;

®  KIACCHPHUIUPOBATH XUMHIECCKUE PEAKIINH TI0 PA3IMIHBIM MPH3HAKAM;

®  XapaKTepH30BaTh B3aMMOCBS3b MEX/y COCTABOM, CTPOSCHHEM U CBOWCTBAMH HEMETAJIIOB;

®  TPOBOJHTH OMBITHI IO MOTYYECHHIO, COOMPAHUIO U M3YIEHHIO XHMUYECKIX CBOMCTB ra3000pa3HbIX BEMIECTB: YTICKHUCIOTO ra3a, aMMHaKa;

L] pacno3HaBaTh OIBITHBIM l'lyTéM FaSOO6pa3HbI€ BEIICCTBA: yl“J'leKHC.]'lin’I ra3 1 aMMHaKk,

®  XapaKTepU30BaTh B3aMMOCBA3b MEXIY COCTaBOM, CTPOCHHUEM U CBOIICTBAMU METAIJIOB;

e Ha3bpIBaTh OPTaHMYECKHE BEUIECTBA MO MX (GopMyse: MeTaH, 3TaH, STHICH, METaHOJ, ITAHOJ, TIIUIEPUH, YKCYCHasi KUCIIOTa, aMHHOYKCYCHAsl KHCIIOTa, CTeapUHOBAs KHCIIOTa, OJICHHOBAS

KHUCJ0Ta, riiroko3a,



® OLCHHUBATH BIIMAHUE XUMUYECKOTO 3arpsA3HEHUA Opr)KalOH.[eﬁ CpEabl HA OpPraHnU3M Y€JIOBCKA,
® TI'paMOTHO 06pamaTLca C BCUICCTBAMHU B TTOBCETHEBHOMN JKHU3HU,
® OHOpeAciiATL BOBMOKHOCTDb IPOTCKAHUSA peaKHI/Iﬁ HEKOTOPBIX HpeﬂcTaBHTeJ’[eﬁ OpraHu4YeCKuX BEHIECTB € KUCIIOPOAOM, BOAOPOAOM, ME€TaJllIaMU, OCHOBaHUSIMU, IraJIOTCHaMU.

BbIIIyCKH](lK MOJYYUT BO3MOKHOCTb HAYYUTHCH:

®  gbI0GUAMb U NPOBEPSMb IKCNEPUMEHMATLHO 2UNOMe3bl 0 XUMUYECKUX CEOLUCMBAX 6eWeCmE Ha OCHO8e UX COCMABA U CMPOEHUsl, UX CHOCOOHOCMU 8CIYNAMb 8 XUMUYeCcKue peakyuu, o
Xapaxmepe u npoOYKmMax pasiuyHblX XUMUYECKUX PeaKyuil,

®  Xapakmepuzo8amv 6euecmed no COCmagy, CMpOEHUI0 U C80UCMBAM, YCIMAHABIUBANMb NPUYUHHO-CIeOCMBEHHbIE CE53U MENCOY OAHHBIMU XAPAKMEPUCMUKAMU 6EWeCmEd;

® CcoCmagusms MONEKYISAPHbLE U NOJIHbLE UOHHBLE YPAGHEHUSI N0 COKPAUEHHBIM UOHHBIM VPAGHEHUSIM,

®  POCHO3UPOBAMb CHOCODHOCTb 8eujecmad NPOSIGIAMb OKUCIUMENbHbIE UTU 80CCIMAHOBUMENbHBLE CEOLICEA C YHEMOM CHeneHell OKUCTICHUS INEMEHMO8, 6X00AUWUX 6 €20 COCAG;

®  CcoCmasnsmo YPasHeHus peakyuil, COOMEEeMCmayouWux noCIe008amelbHOCIU NPEesPAUeHULl HeOPSAHUYECKUX 6eLeCE PA3TUYHBIX KIACCO8,

®  8bIO0GUSAMDb U NPOBEPSMb IKCNEPUMEHMAILHO SUNOMESbL O Pe3YIbMAmMAX 6030elCMEUsL PA3IUYHBIX (PAKMOPO8 HA USMEHEHUE CKOPOCIU XUMUYECKOU PeaKyuu;

®  UCNOABL308AMb NPUOOPEMEHHBLE 3HAHUSL OJISL IKOIOUYECKU SPAMOMHO20 NOBEOEHUs 8 OKpYJicaroujeli cpeoe;

®  UCNONB306AMb NPUOOPEMEHHDLE KIOUegble KOMNEeMEeHYUU NPU GbINOIHEHUU NPOEKMO8 U YUeOHO-UCCIe008aAMeNbCKUX 3A0aU NO U3YYEHUIO CEOUCME, CNOCO608 NOLYYEHUs: U PACNO3HABAHUSL
seujecms;

®  00bLEKMUBHO OYEHUBANb UHPDOPMAYUIO O BEUIECNBAX U XUMUYECKUX NPOYECcax;

®  KpumuyecKu OMHOCUMbCS K NCeBOOHAYYHOU UHDOpMAYUL, He00OPOCOBeCMHOU peKiame 8 CPedCm8ax MAcco8ol UHpopmayuu,

®  0CO3HABAMb 3HAUEHUE MEOPEMUECKUX SHAHUL N0 XUMUL OIS NPAKMUYECKOU OesimelbHOCU Ye/l08eKd;

®  co30asamb MoOenu U cxemvl 0Jid peulenus y4eOHbIX U NO3HABAMENbHBIX 3A0ay; NOHUMAMb HeOOX0OUMOCb COONIOOEHUs. NPeONUCAHUL, NPedlazaemMblX 8 UHCINPYKYUAX N0 UCHOIb308AHUIO

JeKapcma, cpeocme Oblmogol Xumuu u op.

Coaep:xanue yueOHOro npeamera
8 kuace

HavajbHble MOHSTHS U 3aKOHBI XUMHHU

Tena u BemiecTna. CaoiicTBa BCHICCTB. DTallOHHBIE (1)I/I3I/I‘IGCKI/IE CBOMCTBA BEIIIECTB. MaTepI/IaIII)I 1 MaT€pUaJIOBEACHUEC. Ponp XuMuu B )KU3HU COBPEMEHHOTO 06IIIeCTBa. OTHOIIEHHE O6HICCTBa K

XUMHU: XeMOGUIHs 1 XeMopoOust.



Mertons U3y4YCHUSA XUMUH. Ha6J’IIOI[€HI/Ie. 9KCHepI/IMeHT. MOHCJ’IHPOB&HHC. MOZ[CJ'II/I MaT€pUAIIbHBIC U 3HAKOBBIC WM CUMBOJIBHBIC.

T'a3pl. XKunkoctu. TBEpaple BemiecTBa. B3auMHBIE Tepexoabl MEXIy arperaTHBIMH COCTOSIHUSMH BEIIECTBAa: BO3TOHKa (CyOnmuMarus) W jAecyOnMManus, KOHICHCALUUS M HCIapeHue,

KpUcCTaJlsin3alus U MjIaBJICHUEC.

Ouznueckue sBaeHUA. YucThle BeliecTBa M cMecu. ['oMoreHHsle W rereporeHHele cMecH. CMmecu rasoo0passele, kuakue U TBEpAbie. CHocoObl pasmencHusl cMeceil: MeperoHka, Wim

JUCTUIIANUSA, OTCTAUBAHUC, (bI/IJ'II)TpOBaHI/Ie, KpucTtajuin3anus WJId BblIIIapUBAaHUEC. XpOMaTOFpa(i)I/ISI. HpI/IMeHeHI/Ie 9THX CIIOCOOOB B na6opaT0pH0f/‘1 MpaKTUKE, Ha ITPOU3BOACTBE U B 6LITy.

XUMHYECKHe 3IeMEHThl. ATOMBI M MoNeKyibl. IIpocTele U cnokHbIE BemiecTBa. AJUIOTPONHMS Ha MpHMepe Kuciopoaa. OCHOBHBIE MONOKEHHS aTOMHO-MOJIEKYIAPHOTO ydeHHs. VIOHBI.

BemectBa MOJICKYJIAPHOI'O U HEMOJIEKYJISIPHOI'O CTPOCHMUS.

3HaKH (CHMBOJBI) XMMHUYECKUX 3JIE€MEHTOB. MH(OpMaIHsi, KOTOPYI0 HECYT 3HAKH XHMUYECKHX AJIEMEHTOB. DTHMOJIOTHSA HAa3BaHMH HEKOTOPHIX XMMHUYECKHX 3JIE€MEHTOB. Ilepmoandeckas
Tabmmua xumudeckux siaemeHToB J[. V. MenneneeBa: KOpOTKONEPHOAHBIH W JJIMHHONEPUOAHBIH BapuaHThl. [lepmoxsl m rpymmbl. [naBHas u moGodHas moarpymmsl, wix A- u B-rpynmsr

OTHOcHUTENbHAs aTOMHAs Macca.

Xumnueckne ¢GopMmyibl. MHmekcsl U koddduimeHTsl. OTHOCUTENBHAS MOJEKYJSIpHash Macca. MaccoBas JOJIsI XHMHYECKOTO JJIEMEHTa B COeAMHEHHU. MHpopMmamus, KOTOpyl HecyT

XHUMHUYCCKUE (HOPMYIIBIL.

BayieHTHOCTD. CprKTypHLIe (l)OpMyJ'ILI. XUMHUYECKHE DJIEMEHTHI C TTOCTOSTHHOW U nepeMeHHoﬁ BaJICHTHOCTBIO. BBIBO}:[ Q)OpMyJ'ILI COCAUHCHUA 110 BAJICHTHOCTH. Onpez[eneHI/Ie BAJICHTHOCTH

XUMHUYCCKOI'O 3JICMCHTA I10 d)opMyne BCIIICCTBA. CocraBJicHHE Ha3BaHUI COGZ[HHCHPlﬁ, COCTOSAIIUX U3 IBYX XUMHUYCCKUX 3JIECMCHTOB, 110 BAJICHTHOCTH. 3aKOH MOCTOSHCTBA COCTaBa BCIIICCTB.

Xumuueckue pe€aKkuuu. Pearentsl u MPOAYKTBI PCaKIWHU. HpI/I3HaKI/I XUMHYECCKHX peaKum‘/’I. VYcnous ux NPOTECKaHUA W NPEKpallCHUs. Peakiun rope€Hus. 9K30TepMI/I‘IeCKI/Ie "

OHAOTECPMUYECCKHUE PEAKIIUH.
3akoH COXpaHCEHHUA MacCChl BEUICCTB. Xumuyeckue YpaBHECHUA. CocraBiieHue XMMHUYECKUX ypaBHeHI/IfI. HH(bOpMaHHH, KOTOpYIO HECET XUMUYECKOE YpaBHEHHUE.

Knaccnduxarms XHMIIECKIX peakKIiii 0 COCTaBy M YHCITy PEareHTOB M MPOIYKTOB. THITBI XUMHIECKUX PEaKIUi. Peaknu coeanHeHNs, pa3noKeHus, 3aMeleHnst 1 ooMmeHa. KaranmsaTopsr

U KaTaJmn3.
JdeMoncTpauuun

o KOJ'UIQKHI/ISI MaTepuajioB U H3JETUN U3 HUX.



e  Mopenu, UcHob3yeMble Ha ypokax GU3HKH, OHOJIOTHHU U reorpaduu.

e  OOBEMHBIC U MAaPOCTEP KHEBBIE MOJIETN HEKOTOPHIX XMMHYIECKHIX BEIIECTB.

e Mogenu KpUCTaIUTMYECKUX PEIIETOK.

e  Cobupanue mpubopa A1 NOTyYeHHs T'a3a ¥ IPOBEPKa €ro Ha TePMETUYHOCTb.

e  Bosronka cyxoro jipaa, Hoaa WK HaQTaINHA.

e ArperarHble COCTOSHHS BOJBbI.

e  Pasnenenue 1ByX HECMELIMBAIOIIUXCS KUAKOCTEH € TIOMOIIBIO JAENUTEILHON BOPOHKH.
e  JlMcTHIIATOp M €ro paboTa.

e  VYcraHoBKa A GpuiIbTpoBaHUsA U e€ padoTa.

e  VYcraHOBKa JUIs BEIIApUBaHUA U €€ paboTa.

e  Komekius OBITOBBIX IPHOOPOB JUTs (QHIETPOBAHHUS BO3TyXa.

e  PazneneHue xpacsmero BemecTsa GuoMacTepa ¢ MOMOIIbI0 OyMasKHON XpoMaTorpaguu.
e  Mouenu auIOTPOITHBIX MOAUGUKALMN YIIIepoaa U Cephl.

e  [lomyuyenue o30Ha.

e Tloprperst . 5. Beprienuyca n JI. YI. MeHzeneesa.

e  Koporkonepuoasslii 1 JyIMHHONIEpUOIHbIM BapuaHTel [leprnoandeckoii cucremst 1. M. Menneneesa
e  KoHCTpynpoBaHuE MApOCTEPKHEBBIX MOJENIEH MOJIEKYI.

e Amnmnapar Kunna.

e  PasnoxeHue OMxpomaTa aMMOHHUS.

e  [‘opeHue cepbl 1 MarHUEBOH JIEHTHI.

e Tloptperst M. B. Jlomonocosa u A. JI. JIaByasse.

. OTBITH, MIUTIOCTPHPYIOMINE 3aKOH COXPaHEHNS MacChl BEIIECTB.

e Topenne pochopa, pacTBOpeHNE TPOAYKTA TOPEHHS B BOJIE M UCCIIEOBAHNE MOTYYSHHOTO PACTBOPA JIAKMYCOM .
. B3auMoeiicTBrE CONISTHON KUCIOTEI C LIMHKOM.

e  [lomyuenne rugpokcuna meau(ll) u ero pasnokeHue Ipyu HarPEBaHUM.

JlabopaTopHble ONbITHI

1. O3HaKOMIIEHHE C KOJUIEKI[HEeH 1abopaTopHOi TOCYIbI.



2. HpOBepKa an/I6opa JUIS IOJTYYE€HHUS Ira30B Ha T€PMETUYHOCTD.

3. O3HaKOMJICHHE ¢ MUHEpaNaMH, 00pa3yIOIMU TPAHUT.

4. TIpUroToBIeHHE reTEPOreHHON CMECH MOPOLIKOB CEPBI U XKENe3a U UX pa3/ieIeHHe.

5. B3aHMOI[€fICTBPIe PacTBOPOB XJIOPUAOB U HOAUJIOB KaJikud C paCTBOPOM HUTpaTa cepe6pa.

6. Ilomyuenne runpokxcuga meau(1l) u ero B3anmoneiicTBiE ¢ CEPHOI KUCIOTOM.

7. B3aumogeiicTBre pacTBOpa Co/ibl ¢ KUCIOTOMN.

8. IIpoBepka 3aKoHa COXpaHEHHS MacChl BEIIECTB Ha MIPUMEPE B3aUMOJCHCTBUS IEI0YH U KUCIIOTHI.

9. [IpoBepka 3akOHA COXPaHEHHS MAacChl BEIIECTB Ha MpUMepe B3auMOACHCTBHS EN0oUH U conu xenesa (111).

10. PaznoxkeHue epokcuIa BoJ0poaa ¢ moMolibio okcuaa Mapradia (IV). 11.3aMernenune xene3oM MeIi B METHOM KyIOpoce.

IpakTHyeckue padoThl

1. 3HaKOMCTBO ¢ JTabOpaTOpHEIM 000pynoBaHHeM. [IpaBriia TeXHUKH 06€301MacHOCTH TIpH padoTe B kKabuHeTe XuMun. HekoTopeie BUIBI paboT.

2. Ananu3 no4BsI (aHanor paboTsl «OYHCTKA TOBAPEHHON COJINY).

BakHeiimmue NPEeACTABUTEIN HEOPraHUICCKHUX BELIECCTB. KosnyecTBeHHBbIE OTHOIIIEHHSI B XUMUH

Cocras Bozayxa. [lonsarue 06 00bEMHOI 0T () KOMITIOHEHTA IPUPOJHOM Ta30BON cMecH — BO3ayXa. Pacuér 00péMa KOMIOHEHTA Ta30BOM CMECH I10 €r0 0OBEMHOM J0JIe H HA000pOT.

KPICJ'IOpO)I. O30H. HonyquI/Ie KucJiopozaa. C06HpaHI/Ie 1 pacCrno3HaBaHUE KUCJIOpOaa. XuUMHUYECKUE CBOMCTBA Kucjiopozaa: B3aUMOJICHCTBHE C METajlllaMu, HEMETaJlJTaMU U CJIOXKHBIMU BEHICCTBAMH.

[Tpumenenue kucaopoaa. KpyroBoport kuciopona B mpupoze.

Oxcuapl. O6pa3oBaHe Ha3BaHUI OKCHIIOB 10 UX Gopmynaam. CoctaBieHne GopMysT OKCHIOB IO UX Ha3BaHUIM. [IpeAcTaBUTENN OKCHIOB: BOAA U YIJIEKHCIIBIN ra3, HerameéHas n3BecTb.

BOHOpO,II B IIpUPOJC. Du3nyecKkre U XUMUYECKHE CBOMCTBA BOOOpPOJa, €ro MOJYUCHUE U IPUMEHECHHC.
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Kucnotsl, ux coctas u knaccudukanus. Maankaropsl. Tabmuma pactBopumoctu. ColsiHast M cepHasi KUCIIOTHI, MX CBOHCTBA M IPUMEHEHHE.
Coum, uX cOCTaB M Ha3BaHUsA. PacTBopuMocTh coneii B Boze. [IpencraButenu cosneit: Xnopua HaTpus, KapOoHAT HAaTpus, pocdaT KanbIus.

IlocTostHHAS ABoranpo. KomuuectBo BemiecTBa. MoJb. MOHZpHaH Mmacca. KpaTHLIe €AUHULBI U3MEPECHUA KOJIMYECTBA BEIIECTBA — MUJUIMMOJIb U KUJIOMOJIb, MUJUTUMOJIAPpHAA U

KHJIOMOJIIPHAST MacChl BEIECTBA.
Pacuérsl ¢ ucronb3oBaHNEM MOHATHH «KOJIUYECTBO BELIECTBA», «MOJISIPHAS Maccay, «IOCTOSIHHas ABOTaIpo».
3akoH ABoranpo. MossipHbIi 006EM ra3oo0pa3HbIX BeniecTB. OTHOCUTENbHAS ITIOTHOCTH OJJHOTO I'asa 110 APYroMy.
Kparnble equHHIBI H3MEPEHUSI — MIJUTIMOJISIPHBIN U KHIOMOJISIPHBIA 00BEMBI ra3000pa3HBIX BEIIECTB.
Pacu€rel ¢ ucnonb30BaHUEM HOHATHH «KOJIMYECTBO BELIECTBAY, «MOJISIPHASI MAcCay, «MOJIAPHBINA 00BEM I'a30By», «IIOCTOSIHHAsT ABOTaZpo».
Pacu€rsl ¢ Ucnonb30BaHNEM MOHATHI «KOJMYECTBO BELIECTBAY, «MOJISIPHAS Maccay, «MOJIIPHBIH 00BEM Ta30By», «IHCIO ABOTaAPOY.
Tunpocdepa. KpyroBopot Bogs! B ipupoe. Pu3ndeckne 1 XMMHYECKHAE CBOMCTBA BOABL: B3aUMOJCHCTBHE C OKCHIAMHU.
OcHoBaHus, UX cocTaB. PacTBOpHUMOCTs OCHOBaHuUi B BoJie. M3MeHeHNe oOkpacku HHAUKATOPOB B IesI0ouHOM cpene. [IpeacTaButeny menodeit: TuApOKCUABI HATPHsl, KU U KaJIbIUS.

PactBopuTens u pactBopénHoe BemecTBo. PactBopbl. PactBopenue. ['mapatel. MaccoBasi 10Jisi pacTBOPEHHOTO BellecTBa. Pacuérsl, CBS3aHHBIE ¢ UCIIOJI30BAHUEM TOHSTHS «MaccoBast 10JIs

PacTBOPEHHOTO BEILECTBAY.
JleMoHCTpanuu

e OmnpeneneHue coepkaHusi KUCIOPOaa B BO3AyXe.

e [lomyuyenue kuciaoOpoa pa3inokKeHUEM IepMaHraHaTa Kajaus 1 NepoKCuaa BOAOpoOa.
° CO6I/IpaHI/Ie METOJOM BBITCCHCHUS Bo3)1yxa " BOJBI.

U Pacro3HaBaHue KMCIOpOa.

e  Topenue MarHwms, xene3a, yris, cepbl U pocdopa B KHCIOPOIE.

o Kousekius OKCUI0B.

o HOJ’Iy‘IeHI/Ie, CO6I/IpaHI/Ie 1 pacClio3HaBaHHUE BOAOpOAA.



e  ['openue Bogopona.

e  BsammoneiictBre Bogopoaa ¢ okcuaom mean(1l).

e  Komnekius MAHEepaIbHBIX KHCIIOT.

e  [IpaBuno pa3daBieHUs CEPOI KUCIOTHI.

o  Kommekmus comeii.

e  Taliuia pacTBOPUMOCTH OCHOBAaHUI, KUCIIOT U COJIEH B BOJE.

e  HekoTopble MeTaIbl, HEMETAIUIBI U COEJUHEHHUS KOJIMIECTBOM BEILIECTBA B 1 MOIIb.
e Mogens MomsipHOTO 00B6EMA Ta3000pa3HEIX BEIIECTB.

e  Komnexkuus ocHoBaHuUil.

JlaGopaTopHble ONBITHI

12. IlomyTHEHHE H3BECTKOBOH BOABI P MPOITYCKAHMH YTIEKUCIOTO rasa.

13. Tlonydenue BoJopo/ia B3aUMOJICHCTBUEM IIMHKA U COJISTHON KUCIIOTHI.

14. PaciozHaBaHUE KUCIOT HHANKATOPAMHU.

15. 3MeHeHe OKpacKd MHIUKATOPOB B MIEIOYHOH cpefe.

16. O3HaKOMIICHHE C npenaparamMmu I[OMaIJ.IHeﬁ WJIU IIKOJIbHOM anTeuKu — pacTBOpaMu NEPOKCHUIa BOAOPOAA, CHHpTOBOﬁ HaCTOHKH noJia U HaAlIaTBIPHOT'O CIIUpTa.

[pakTHueckue padoThbl

3. Honyqelme, COGI/lpaHI/Ie " pacClio3HaBaHUE KUCJI0pOoJa.

4. Tlony4enue, coOMpaHKe U pacro3HaBaHHE BOJOPO/IA.

5. [IpuroroBrieHne pacTBOPOB COJIEH ¢ X 3aaHHOI MacCOBOM J10JIEH.

OCHOBHBIE KJIACChI HEOPraHUIeCKUuX coequHeHU

Oo6o6uienue cBeieHnit 06 oKcnaax, X Kiaccu(UKalny, Ha3BaHUIX U cBOMCTBaX. CrocOOb! OTy4YeH s OKCHIOB.
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OCHOBaHI/If{, ux KHaCCI/I(l)I/IKaL[I/ISI, Ha3BaHUS U CBOWCTBA. BSaHMOZ[eﬁCTBHe C KucJioTaMu, KUCJIIOTHBIMH OKCHUJAMH U COJISIMU. Paznoxenne HEPACTBOPUMBIX ocHoBaHuH. CriocoObI NOJIy4€HUA

OCHOBaHHUM.

KI/ICJ’[OTLI, ux KJ'IaCCI/I(bI/IKaHPISI W Ha3BaHHA. O6HII/IG XUMUYCCKAE CBOWCTBAa KHCJIOT. B3amMojelcTBHE KHCIOT C MeETaJUIaMU. SHCKTPOXHMI/I'{CCKI/Iﬁ pan HaHpS{)KeHI/Iﬁ MCTaJIJIOB.

B3aumopeiicTBre KHCIOT C OKCHAAMH METAIOB. B3amMopmeHCTBHE KUCIOT C OCHOBAHUSMH — DEakUus HeHTpanusanuu. BzaummopeiictBue kucior ¢ consmu. [lomydeHme OecKHCIOPOIHBIX

1 KHCJIOPOACOAEPIKAIINX KUCIIOT.

Conu, ux Knaccudukanys u CBoWCTBa. B3anMoeiicTBue coeil ¢ MeTauiamMu, 0COOCHHOCTH ITUX peakiuii. B3anmoaeiicTBue coneit ¢ CoIsIMu.

T'enernyeckue psAAbl METaJlJIa U HEMETaJlIA. T'enernyeckas cBs3b MEXKAY KllacCaMU HECOPTaHUYCCKUX BEIICCTB.

JlaGopaTopHbie ONBITHI

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

BzaumopeiicTBre OKCHa KaabIUs C BOJOM.

[TomyTHEHHE U3BECTKOBON BOJIBI.

Peakuus nefiTpanuzanuuu.

INonyuenue ruapokcuna meau(ll) u ero B3aumoaeicTBUE ¢ KUCIOTOH.

Paznoxenue runpoxcuna menu(ll) npu HarpeBaHuu.

BzanmopeiicTBre KUCIIOT ¢ METaJlJIAMH.

BzanmopaeiicTBHE KUCIIOT C COISIMH.

O3HaKOMJIEHUE C KOJIIEKIUEH COJICH.

Bzanmogpeticteue cynmsdara meau(ll) ¢ sxenezom.

B3auMoeiicTBue coJieit ¢ COJIIMU.

I'enernueckas cBsI3b Ha npumepe COEeIMHCHUI MEJIH.



15

IpakTHueckue padoThl

6. Pemenne skcriepiMeHTaIbHBIX 3a/1a4.

Hepnonnqeucm‘fl 3aKOH U Hepnounqecxaﬂ CUCTEMA XUMHUYECKHUX JIEMEHTOB ll WU. MenneneeBa u CTpoOeHHE aTOMa

EcrecTBeHHBIE ceMeiiCTBa XMMHYECKHX 3JIEMEHTOB: HICJIOYHBIC U MICJIOYHO3EMEJIbHBIE METaJlUIbl, I'aJIOTCHbI, UHECPTHBIC (6J'Ial"0p0£[HI;Ie) Tras3bl. AM(l)OTCpHOCTL. AM(i)OTepHLIe OKCHJIbI U

ruapokcuasl. KommiekcHeie conu.

Otkpsitue . M. MenneneessiM [lepruonndeckoro 3akoHa u co3anue uM llepronnieckoit cucTeMbl XMMUYECKHX DJIEMEHTOB.

ATOMBI Kak (popMa CymIecTBOBAHHS XUMUUECKHUX 3JIeMEHTOB. OCHOBHBIE CBEIEHHS O CTPOCHHM aTOMOB. Jl0Ka3aTenbCTBa CIOKHOCTH CTpoeHUs aToMoB. OmbITe Pesepdopaa. [lnanerapras

MOJICJIb CTPOCHUA aToMa.

CocTaB aTOMHBIX AOCP: IPOTOHHI, HeﬁTpOHLI. OTHOCHUTENbHAs aTOMHAs Macca. B3auMOCBs3b MOHATHIA «IIPOTOH, ((HCﬁTpOH», «OTHOCHUTCJIbHAs aTOMHAas Macca».

Muxkpomup. DnexkTpoHsl. CTpoeHUE AIEKTPOHHBIX YPOBHEH aTOMOB XxuMuueckux 3neMeHToB NeNe 1-20. [Tonsarue o 3aBeplIeHHOM 3JI€KTPOHHOM YPOBHE.

M3oTomnbl. ®U3NYECKH CMBICIT CUMBOJIMKA HepI/IO[[I/I‘-ICCKOﬁ CUCTEMBI. COBpeMeHHaH (bOpMyJ'[I/IpOBKa HepI/IO}II/I‘IeCKOFO 3aKoHa. VI3MEHEHHs CBOWCTB 3JICMEHTOB B nepuoJiax v rpymmiax, Kak

(GYHKIUS CTPOSHUS ANIEKTPOHHBIX 000JI0YEK aTOMOB.

XapaKTepI/ICTPIKa 3JIECMCHTA-METaJlJIa U 3JICMCHTA-HEMETaJlJ1a 110 UX IOJIOKCHHIO B Hepno;{n%cxoﬁ CUCTEMEC XUMHYCCKHUX DJICMCHTOB )1 . MeHnneneena.

JdeMoncTpauuun

e  Pazmuunble HopMBI TAOIHII TEPHOANIECKON CHCTEMBL.

. MopenupoBanue noctpoenus [lepuoanueckoii cuctemst /1. . Meneneesa.
e  Mojenu aTOMOB XUMHUYECKHX IJIEMEHTOB.

e  Mojenu aToMOB 371eMeHTOB 1—3-T0 nepuooB

JlabopaTopHble ONBITHI.

28. Tlonmy4enne aMmpOTEpHOTO THAPOKCHIA M UCCIENOBAHUE €r0 CBOWCTB.
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Xumunueckas cBsi3b. OKHCINUTEIHLHO-BOCCTAHOBUTEIbHBIE pearkuuu

Monnas xumuueckast cBsi3b. VIoHBI, 00pa3oBaHHBIE aTOMaMU METAJJIOB U HeMeTa/oB. CXxeMbl 00pa30BaHUsI HOHHOM CBSI3U A OMHAPHBIX COeAUHEHUH. IOHHBIE KPUCTAIINYECKHE PEMIETKH U

(1)1/I3quc1<1/1e CBOMCTBA BEIIECTB C 3THM THIIOM peI_HéTOK. IlonsTHe o q)OpMyJ'ILHOﬁ CAWHUIIC BCIICCTBA.

KoBanentHast xumudeckasi cBs3b. DJEKTPOHHBIE M CTPYKTypHbIe (opmynsl. KoBaneHTHas HemossipHas cBsi3b. CxeMbl 00pa3oBaHUS KOBAJIEGHTHOW CBSI3M Ui OWHAPHBIX COCAMHEHHH.

MOJ'ICKyJ'IS{pHBIe 1 aTOMHBIE KPUCTAJUTUYCCKUEC peH_IéTKI/I, ¥ CBOMCTBA BEIIECTB C 3THM THUIIOM peHIéTOK.

OneKTpoOTpUNATENbHOCTb. Psin snmekTpooTpuuarensHocTH. KoBaleHTHas MoJsipHas XUMH4ecKas cBsi3b. Jumoms. CxeMmbl 00pa3oBaHMs KOBAJEHTHOW IMONISIPHOI CBSI3M ISl OMHApHBIX

COGZ[I/IHCHHﬁ. MOJ'IeKyJ'IHpHI)Ie 1 aTOMHBIE KPUCTAJJIUYECKUE peH_IéTKI/I, CBOMCTBa BCIICCTB C OTUM THIIOM peH_IéTOK,

Mertannmyeckas XMMHYECKas CBSA3b M METAUTMYECKask KpUCTAJUTHUecKast peniétka. CBOICTBA BELIECTB ¢ 3TUM TUIIOM peméTok. EnnHas npuposa XMMHYECKUX CBS3EH.

CTeneHb OKHUCIICHUS. CpaBHeHI/Ie CTCIICHU OKHCJICHUS U BAJICHTHOCTH. HpaBI/IJ'[a pacqéTa CTeTeHEeH OKUCIICHUS 110 Q)opMynaM XUMHYCCKUX CO@Z[I/IHCHI/IfI.

OKHCIIUTETLHO-BOCCTAHOBUTEIHHBIC peaKuu. Onpez[eneHHe CTCIICHEH OKHUCJICHUS IJIT 3JICMCHTOB, o6pa3y}0Lu1/Ix BEIICCTBA pPa3HbIX KJIACCOB. Peakniun MOHHOTO oOMeHa U OKHCIIUTEIbHO-

BOCCTaHOBHUTECJILHBIC PEAKIINUU. OKUCIIUTENb U BOCCTaAaHOBHUTCJIb, OKUCJIICHUC U BOCCTaAaHOBJICHUC. CocrabiieHue ypaBHCHI/Iﬁ OKHCJIHUTECIIBHO-BOCCTAHOBUTECIIBHBIX peaKL{I/Iﬁ METOJAOM JJIEKTPOHHOI'O Oananca.

JemMoHcTpanuu

e  Buneodparments! u cnaiiibl «MoHHAs XUMHYECKask CBS3bY.

. Komtekuus BemecTB ¢ HOHHONH XUMHYECKOH CBS3BIO.

e  MoJenu HOHHBIX KPUCTAJUINYECKUX PEIIETOK.

e  Buneodparments! u cnaiinbl «KoBaneHTHass XUMHUUECKas! CBSI3bY.

e  Komekiys BemecTB MOJNIEKYJISIPHOTO X AaTOMHOTO CTPOSHHSI.

e  Mojenu MOJEKYNAPHBIX U aTOMHBIX KPUCTAIIIMYECKUX PELIETOK.

e  Buneodparments! u cnaiiabpl «MeTtammndeckas XHMUYECKask CBI3bY.

e  Komnekims «MeTaIbl ¥ CIUIaBEBD».

e  BsaumonelicTBHe IIMHKA C CEPOii, CONITHON KHCIOTOH, xmopuaom mean(1l).
e [opeHue Maraws.

. B3aumozeiicTBre XJI0pHOM U CEpOBOIOPOAHOM BOIBI.



17
JlabopaTopHble ONbITHI

29. U3roToBneHune MOAEIH, HIUTIOCTPUPYIOLIEH CBOMCTBA METAJUINYECKON CBSI3H

9 kaace
IHoBTOpeHuUe 1 00001eHNe CBeleHUI 0 Kypcey 8 Kiacca
Bunapusie coequaeHus. OKCHIBI coneo0pasyronye U Hecoseobpasyrorue. [ MIpoKCHab: OCHOBaHMUS, aM(pOTepHbIe, KUCAOTHI. CpeiHIe, KUCIIbIE, OCHOBHBIE COJIH.

0606H_IGHI/I€ CBeZ[eHI/Iﬁ 0 XUMHUYECCKUX pCAKIHUAX. KJ'[aCCI/I(bI/IKaIII/ISI XUMHYCCKHUX peaKL{I/Iﬁ 110 pa3JIMYHbIM OCHOBAHUAM: COCTaBY U YUCJY pCarupyromunx u 06pa3y}oumxca BCILICCTB, TCIIJIOBOMY

3¢ deKTy, HaNPaBICHUIO, U3MECHEHHUIO CTENICHEH OKHUCIICHHS SIEMEHTOB, 00Pa3yOIINX Pearnpyolire BemecTa, Gpase, HCIONb30BAHHIO KaTaIH3aToPa.

Tlonsatue o CKOpPOCTH XUMUYCCKON peaknuu. (DaKTopI:I, BJIMAIOIIUE HAa CKOPOCTH XUMHUYCCKHUX peaKum‘z’I: npupoJia p€arupyromumx BEIIECTB, WX KOHUCHTpalusa, TEMIICpaTrypa, Iioniaib

CONPUKOCHOBEHHMSI, HAJIM4Ke KaTaiau3aTopa. Karamms.
JemMoHcTpanuu

e  (3HaKOMJICHHE C KOJUICKIIMSIMU METAJIJIOB M HEMETAJIJIOB.

e  (O3HaKOMIICHHUE C KOJUIEKIIMSIMH OKCHIOB, KHCIIOT M COJIEH.

e 3aBHCHMOCTH CKOPOCTH XHUMHUYECKOH PEaKIUH OT MPUPOIBI PEATHPYIOIIHIX BEIIECTB.

e 3aBHCHMOCTb CKOPOCTH XMMHUYECKOW PEAKIMU OT KOHIIEHTPALIMU pearupyroumx BeIecTs.

e 3aBHCHMOCTH CKOPOCTH XUMHUYECKOH PEaKIUH OT TUIOMIAIH CONPHKOCHOBEHHUS PEaripyIOMINX BEIIECTB («KUTISIIIHA CIION»).
e 3aBHCHMOCTb CKOPOCTH XMMHUYECKOW PEAKIIUU OT TEMIIEPATypPhl pEarupyroiux BeIEeCTB.

JlaGopaTopHble OMBITHI
1. BzaumopeiicTBue aMMuaka M XJ0pOBOIOPOAA.
2. Peakuus nefitpanuzanuu.

3. HabGmonenue terioBoro adgdexra peakiuu HelTpanu3amniH.



4. BzanmogeiicTBre cepHOM KUCIOTHI ¢ okcumoM Menu (1.
5. Pa3noskeHue nepoKcuaa BOAOPOa ¢ IIOMOIIBIO KaTana3bl KapToders

6. 3aBUCHMOCTb CKOPOCTH XMUMHUYECKON PEaKIMU OT MPHPOABI PearupyouX BEIeCTB Ha IPIMEpe B3aNMOIEHCTBHUS PacTBOPOB THOCYIb(aTa HATPHs U XJopuaa 6apus, THOCYIb(aTa HATPUS U CONSTHOM

KHCIIOTBI.
7. 3aBUCUMOCTH CKOPOCTH XUMHUYECKOH peakuuy OT IPUPOAbI METAIJIOB P UX B3aUMO/EHCTBUH € COIHON KUCIOTOH.
8. 3aBUCUMOCTb CKOPOCTH XMMHUUYECKON pEaKklUy OT IPUPOABI KUCIOT IIPU B3aUMOJCHCTBUHU UX C JKEIE30M.
9. 3aBHCHMOCTb CKOPOCTH XUMUYECKOH PEaKI[H OT TEMIIEPATYPHL.
10. 3aBUCUMOCTb CKOPOCTU XUMUYECKOH PEaKI[MK OT KOHIIEHTPALUH.
11. 3aBUCHMOCTb CKOPOCTU XUMUYECKOM peakIK OT IJIOLIAH COIPUKOCHOBEHHS PEarupyroIuX BEIeCTB.
12. 3aBHCHUMOCTH CKOPOCTH XUMHYECKOH PEaKIH OT KaTaIu3aTopa.
XuMH4eckue peakiiii B pacTBOPax 3J1eKTPOJIUTOB

[Tousitue 06 3J'[eKTpOJ'IPITI/I'~IeCKOf/‘I JAUCCOLHAIIUH. QHGKT]DOJ'[I/ITBI W HEDJICKTPOJIUTHI. MexaHusm Jucconralnuu 3JIEKTPOJIUTOB € Pa3IMYHBIM XapaKTEPOM CBA3U. CreneHb 3J'le](TpO.]'[PITPI'—IeCKOI>i

nuccormaiuu. CuiabHbIC U ciabbie OJICKTPOJIUTHI.

OCHOBHBIE TTOJIOKCHUS TCOPpUU SHGKTPOHI/ITH‘IGCKOﬁ JUCCOHAIIUN. Knaccn(bm(aunﬂ WOHOB W HX CBOMCTBA. KI/ICJ'IOTI)I, OCHOBaHHSA M COJIM KaK 3JICKTPOJIUTEI. Nx KJ'IaCCI/I(bI/IKaLII/Iﬂ u

JUcCconyanus.

OGH_[I/IG XUMUYECKUE CBOMCTBA KHCIIOT: U3MCHEHHUE OKpaCKu WHAWUKATOPOB, BSaPIMO)IeﬁCTBPIe C METaJllaMHi, OKCHJAaMU U TUAPOKCHUJIaMH METAJJIOB U COJIAMU. MOJ’IeKyJ'IﬂpHLIe U HOHHBIC

(HOJ’IHI:IC u COKpaHIéHHI)Ie) YpaBHEHUA peakunﬁ. XUMHUYECKHI CMBICT coxpaméHme ypaBHeHmﬁ. YcnoBus MpOTEKaHUsA peaKum‘fl MEXKAY JJIEKTPOJIUTaMU 10 KOHLA. PHI[ AKTUBHOCTH MCTAJIJIOB.

O6IIII/IC XAMHYECKHE CBOMCTBA IIEIOYEH: B3aMMOICHCTBHE C KHUCJIOTaMH, OKCHJaMH HCMCTAJIJIOB, COJISIMH. OGIIII/IC XHMUYECKHE CBOMCTBA HEPACTBOPHUMBIX OCHOBaHUI: B3aUMOJICUCTBUE C

KHCJIOTaMH, PA3JIOKEHUE IIPU HarpeBaHUU.

O6IIII/IC XAMHYECKHE CBOMCTBA Cpe€aHux COJICH: B3aMMOJICHCTBHE C KHUCJIOTaMH, ICJIoYaMu, COJIAMHA U MCTAJIJIaMU. BzaumopelicTBre KHUCIBIX COJICH CO MIeI09aMu.



Tunponus, kak 0OMEHHOE B3aMMOJICHCTBIE COJIEH ¢ BOJOW. ['HIpOITH3 COTM CHIILHOTO OCHOBAHHUS ¥ CIIA00# KUCIOTHL. [ MIposn3 conu ¢iaboro OCHOBaHUS U CriibHOU KucnoThl. [llkana pH.
CBoiicTBa KHCIIOT, OCHOBAaHHH, OKCHJIOB U COJIEH B CBETE TEOPUH IIEKTPOIUTUIECCKON AUCCOLHALUH U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIHH.
JdeMoncTpanuu.

e  lcnbITaHMe BEIIECTB U UX PACTBOPOB HA AEKTPOIPOBOIHOCTb.

e 3aBHCHMOCTb DJIEKTPOIPOBOAHOCTH YKCYCHOM KHUCTIOTHI OT KOHIICHTPAIIHH.
e  JIBIKEHHUE OKPAIICHHBIX HOHOB B 3JIEKTPHUECKOM IIOJIE.

e  Ompenenenne xapakTepa Cpebl B paCTBOPAX COJEH.

JlaGopaTopHble ONBITHI.

13. Inccomparys caadbIX JEKTPOIUTOB Ha IPUMEPE YKCYCHON KHCIIOTHI.
14. VI3mMeHeHne OKpacKu MHIUKATOPOB B KMCJIOTHOM Cpefe.

15.Peakuus HefTpanu3anuy pacTBOpa MIEIOYH PA3IUNIHBIMU KHCIOTaMH.
16. Tonyuenne ruapokcuaa meau(ll) u ero B3anMoCHCTBHE ¢ PA3TMYHBIMUA KUCIOTAMH.
17. B3aumoencTBre CHIIBHBIX KHCIOT ¢ okcuaoM meau(1l).

18-20. B3anmMoeiicTBIE KUCIIOT C METaJJIAMH.

21. KayectBeHHas peakiusi Ha KapOOHAT-HOH.

22. Tlonmy4eHne CTyAHS KPEMHUEBOW KUCIIOTHI.

23. KauecTBeHHas! peakIys Ha XJIOPH- WM CyIb(aT-HOHBI

24. VI3MeHeHne OKpacKy MHAUKATOPOB B IIEJIOYHOU cpere.

25. B3aumoeicTBIe 1IeN0UYel ¢ YrIeKUCIBIM Fa30M.
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26. KayecTBeHHas peakiusi Ha KATHOH aMMOHHUSL.

27. Ilonyuenne runpoxcuna meau(1l) u ero pasnoxenue.

28. B3aumopeiicTBre KapOOHATOB € KHCIOTAMH.

29. INomyuenne ruapokcua sxenesa(lll).

30. B3aumogeiicTue xene3a ¢ pactBopoM cynbgara meau(1l)

[pakTHyeckue padoThbl

1. CBo¥icTBa KMCIIOT, OCHOBaHUMN, OKCHUJIOB U COJIEH B CBETE TEOPHUH AJNEKTPOJUTHYECKON AUCCOLMALIUN U OKUCIIUTEIBHO-BOCCTAHOBUTENBHBIX peakUuil

HemeTtasibl 1 MX coeIMHEHHSI

CTpocHHe aTOMOB HEMETAJIOB U uX nosoxenue B [lepuoanueckoii cucreme. Psi snekrpoorpuiarensHocTd. Kpucraminyeckue petéTki HeMETaIOB — MPOCTHIX BELIECTB. AJIOTPOITHS U €€

TMIPUYHUHBIL. du3nyeckre CBOMCTBA HEMETAJLIOB. O6ume XHMHYECKHE CBOMCTBA HEMETAIJIOB: OKHUCIUTEIbLHBIC 1 BOCCTAHOBUTEIIBHBIE.

Fa.]'[OFeHI)I, CTPOCHHEC HX aTOMOB U MOJICKYJI. ®dusnueckue U XMMHUECKHE CBOMCTBA TajOrCHOB. 3aKOHOMepHOCTH W3MEHEHHUSI CBOWCTB TaJIOTCGHOB B 3aBUCHUMOCTH OT WX IOJIOXKCHHS B

IMeprnomueckoit cucreme. HaxoskaeHne rajforeHoB B MpUpPOJE U UX MOIydeHne. 3HaUeHNEe U IPUMEHEHNE TaIOTeHOB.

raﬂOFeHOBO}IOpO}ILI 1 COOTBETCTBYIOIIUE UM KUCJIOTBI: IIJIAaBUKOBas, COJIAHAasA, 6pOMOBO)IOpOI[Ha$[, HUOA0BOAOpOAHAA. raJ'IOFeHI/I)II)I. KauectBeHHbIC PpCaKIu Ha raJJor€HuJ1-uOHEI. HpI/IMeHeHHe

COEIMHEHHUH TaJIOTeHOB B X OuroIoruuecKas POJIb.

Oomias xapakrepuctuka 3jaeMeHToB VIA—rpynmel. Cepa B pupoe U e€ moaydeHue. AJIOTPOITHbIC MOTU(PUKAIIUH CEPBI M UX CBOMCTBA. XUMHUYECKHE CBOMCTBA CEPhI U €€ PUMEHCHHE.

CepoBOIOPOA: CTPOCHHUE MOJIEKYJIbI, QH3NUECKUE U XUMUYECKUE CBOMCTBA, IoTy4eHue U 3HaueHue. CepoBogopoatas kuciora. Cynbhuas! u ux 3HaueHue. JIIOMUHODOPBL.

Oxcnp cepri(1V), ceprucTas kucnora, cynsputsl. KauecTBeHHas peakiys Ha cyabQUT-HOH.

Oxcup cepoi( V), ceprast kuciota, cynsdarsl. Kpucramnoruaparel. KauecTBeHHas peakuust Ha Cynb(ar-HoH.
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CepHaﬂ KHUCJIOTA — CHJIbHBIN DJICKTPOJIUT. CaoiicTBa pa36aBneHH0171 cepHoﬁ KHCJIOTBI, KaK THUITUYHOW KHCJIOTHI: B3aMMOJICHCTBHE C METaJlllaMi, OCHOBHBIMU U aM(bOTepHLIMI/I OKCHJIaMH,

OCHOBaHMSMH ¥ aM(OTEPHBIMH THIPOKCUIAMH, cosiMu. KadecTBeHHas peakius Ha CyibdaT-HoH.

O61ua51 XapaKTCpUCTHUKA 3JIEMEHTOB VA-prl'[l'H)I. A30T, CTpPOCHHC aTOMa U MOJICKYJIBL. ®dusnueckue U XUMHYECKHE CBOWCTBA U NMPUMCHCHUE a30Ta. A30T B npupoae u €ro OHoJIOTHYECKas

pOJIb.

AMMI/IaK, CTPOCHUE MOJICKYJbI U (bI/ISI/I‘IeCKI/Ie CBOMCTBa. AMMHadYHAsS BOJa, HaH.IaTBIpHLIﬁ CIIPT, ruapar aMMHuakxa. Z[OHOpHO-aKHeHTOpHI;IfI MCXaHHU3M O6pa3OBaHI/I$I KaTUuOHa aMMOHUA.

BoccraHoBuTeNnbHBIC CBOMCTBA aMMHaka. CoM aMMOHUS U UX pUMeHeHne. KayecTBeHHas peakiys Ha KATHOH aMMOHHSI.
OKcubl a30Ta: HeCoJIe00pasyoIye U KUCIOTHBIE. A30THCTAasl KUCIIOTa U HUTPUTHL. A30THAs KUCIIOTa, e€ MoTydeHue U cBoiicTBa. Hutparst.
Docdop, crpoerne aroma u autorpornust. ®ochuasr. Pochun. Oxeun pocopa(V) u opropocthopnas kuciora. Pocdarer. DochopHbie ynodpeHus. MHCEKTUITUABL.

OO1mast XxapakTepUCTHKa JIeMeHTOB [V A-Tpynnbl: 0COOEHHOCTH CTPOEHHMSI aTOMOB, IIPOCTHIX BEIIECTB U COSIMHEHUI B 3aBUCHMOCTH OT IIOJIOJKEHUs 3JeMeHTOB B I[lepnoanyeckoil cucreme.
VYraepon. AmrorpomHsle Moaudukanmu: anmas, rpagur. AMOpQHBIH Yriaepoq W €ero copra: caxka, aKTHBHPOBAaHHBIM yromb. AncopOmms. XUMHYECKHE CBOMcCTBa yriepoaa. Kokcoxmmumueckoe

MIPOU3BOJICTBO U €ro MPoAyKIwms. Kapoumpr.

Oxcun yraepona(ll): ctpoeHne Monekynbl, momydeHne u ero cBoictBa. Okcup yriepoaa(IV): ctpoeHne MOJNEKYINbl, MONyYeHHE W €ro CBOWCTBA. YTombHas kuciora. Conu yroisHOH

KHCJIOTHI: Kap60HaTI>I )54 FPI}:[pOKapGOHaTLI. Texuuueckas 1 nuiieBas coja.
HCOpI‘aHI/I‘IGCKI/Ie 1 OPraHnvYeCKHEC BCIICCTBA. YFJ'IGBOIIOI)OIIBL XuMH4ueckoe CTPOCHHUE OPraHNYCCKUX BEIICCTB, KaK MOPAAOK COCIMHEHUS aTOMOB B MOJICKYJIC ITO BAJICHTHOCTH.

MeTaH, OTaH, KaK NpE€ACIbHBIC YTJIEBOAOPO/bI. DTWIEH W allCTUJICH, KaK HEHPEACIIbHBIC (HeHaCLHlIeHHI)Ie) YriaeBogopoanl. FopeHHe YrieBoaopoaoB. KauecTBeHHBIE pCaKuu Ha

HETIPEACIBbHBIE COCIUHCHUA.

DTHIIOBBIN CIIUPT, €ro MNOJYy4YE€HUEC, NMPUMCHCHUEC U (bH3HOHOFPI‘IeCKO€ ﬂeﬁCTBHe. TpéXaTOMHLIﬁ CIIUPT TJIMLUCPUH. KauectBennas pf€aKiiigd Ha MHOI'OAaTOMHBIC CIIUPTHI. yKCyCHaﬂ -

IpeCTaBUTENb KJIacca KapOOHOBBIX KUCTIOT.
Kpemnwii, ctpoenne ero aroma u cBoiictsa. Kpemuwuit B mpupose. Cunununast u cunan. Oxena kpemuusi(IV). Kpemnanepas kucnora u e€ conn.
IpousBoncTBo cTekna u nemMeHTa. [IpoayKiys CHIMKaTHON IPOMBIIIIEHHOCTH: ONTHYECKOE BOJIIOKHO, Kepamuka, dhapdop, pasuc. Onruyeckoe BOIOKHO.

Hewmeramns! B mpupone. @pakiponHas meperonka ®KHUAKOTO BO3AyXa Kak Coco0 IoydeHnst KUCIOpoaa, a30Ta, aprona. Ilomydenne dpocdopa, KpeMHNs, XI10pa, HoIa. DIEKTPOIIH3 PACTBOPOB.
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HOJ’Iy‘{eHI/Ie CepHOﬁ KHCJIOTBI: CI;IpI;é, XHUMU3M, TEXHOJIOTHYECKAsA CXE€Ma, METOJ KUIIAIICTO CJI0sI, IPUHIUIILI Tel'IJ'[OO6MeHa, NPOTUBOTOKA U HUPKYIISAUHA. OneyM. HpOI/ISBOHCTBO aMMHakKa:

Cprbé, XHMHU3M, TEXHOJIOTHYCCKasgd CXeMa.

JlemoHCcTpanuu

e  Komnexkuus HemeTanios.

e  Mojenu KpUCTAIUINYECKUX PEHIETOK HEMETAIUIOB: aTOMHBIE U MOJICKYJISIpHBIE.
e O30HaTOp U NPUHLHUIBI €T0 PAOOTHL.

e [opeHHe HEMETAJIOB — MPOCTHIX BEIIECTB: cepHl, (hochopa, PEeBECHOTO YTIIS.
e OOpas3isl TAIOTEHOB - MPOCTHIX BEIECTB.

e  BsaumozelicTBHUE rajJOreHOB C METAIAMU.

e  BrITecHeHue xyopa 6pOMOM HIIM HOJa M3 PaCTBOPOB HX COJICH

e Komnexuust NpUpoAHBIX COEAUHEHUH X10pa.

e  BsaumopeiicTBue cepsl C MeTalIaMu.

e Topenue cepsl B KUCIOpPOJIE

e  Komnekius cyns(GUIHBIX Y.

e  KauecTBeHHas peakiys Ha Cyab(Qua-HOH

e  OOGecrBeurBaHNE OKPANICHHBIX TKAHEH M I[BETOB CEPHICTHIM Ta30M.

e  B3saumopelicTBHE KOHIEHTPUPOBAHHON CEPHOM KHUCIOTHI C MEJIBIO.

. OOyrnuBaHHe OPraHUYECKHUX BEIIECTB KOHIIEHTPHPOBAHHOM CEPHON KHCIIOTOM.
e  Jlmarpamma «CoCTaB BO3mLyXa».

e  Buneodparments! u cnaiasl «I[ITnabn 6a3apbm».

e [lomyuenue, cobupanue U pacro3HaBaHHE AMMHUAKA.

e  Pa3noxeHne OMXpomara aMMOHHS.

e  BzaumoseiicTBHe KOHLIIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEJIBIO.

. T'openue u€pnoro nmopoxa.

e  Pa3noxeHne HUTpaTa KajHs ¥ TOPEHHE IPEBECHOTO yroJIbKa B HEM

e OOpa3ipl NPUPOIHBIX COSAUHEHUH Pocdopa.



T'openue pocdopa Ha BO3AyXe U B KHCIOPOIE.
[Monyuenue 6enoro ¢ochopa u UCHBITAaHNE €ro CBOMCTB
Komnexnust «O6pa3nb! IpUPOIHBIX COSANHEHHUH YTiIepoaa»

Tloptper H. 1. 3enunckoro. [lornomienne akTHBUPOBAaHHBIM YIIEM PACTBOPEHHBIX BELICCTB MIIH Ia30B.
YcTpoiicTBO IPOTUBOrasa.

Mopenu MoeKys MeTaHa, 3TaHa, TUIICHA U alleTUIICHA.

BsaumoneiicTBre 3THIeHa ¢ OPOMHOM BOJIOW M paCTBOPOM IIEpMaHraHaTa Kajusl.
OO0mue XNMHYIECKHe CBOHCTBA KHUCIIOT Ha IIPUMEpPE YKCYCHOH KHCIIOTHI.
KauecTBeHHas peakiust HA MHOTOATOMHBIE CITUPTEHIL.

Komnexuust «O6pa3isl PUPOIHBIX COSTUHEHUH KPEMHHSD).

Komnekuus crexna, kepaMuKy, HEMEHTA U U3JCIIUM U3 HUX.
Komnexuust npogyKIuu CHIMKATHOW IMPOMBIIUIEHHOCTH.
BupeodparmenTs! u cnaiiast «[Ipor3BOACTBO CTEKNIA U IEMEHTaY.
Komnexuust «IIpupogHbie coeANHEHUS HEMETAILIOBY.

Buneodpparments! u cnaiiapl «DpakunoHHas IEPEroHKa KUIAKOTO BO3IyXa»

BuneodparmenTs! u cnaiins! «[lomydenne Bogopoa, KUCIOPOAa U TaJIOr€HOB MIEKTPOIIUTHUECKAM CIIOCOOOM.

Mopenu annapaToB JUIs TPOM3BO/ICTBA CEPHOU KHUCIIOTHI.
Mozenb KUISIIEro Closl.

Mojenb KOJIOHHBI CHHTE3a aMMHaKa.

BuneodparmenTsr u cinaiiapl «[Ipon3BoICTBO CEPHOM KUCIOTHI».
BuneopparmenTs! u cnaiinst «[Ipon3BoicTBO aMMHaKay.

Komnekuus «CrIpb€ Amst MOTyIeHUS CEPHOU KUCTIOTBDY.

JlabopaTopHble ONbITHI

31. Pacrio3HaBaHuUeE rajJoreHuI-nOHOB.

32. KauecTBeHHbIE peakny Ha CyIb(aT-HOHBI.

33. KauecTBeHHas peakiysi Ha KATHOH aMMOHHUSL.
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34. Xumudeckue CBOUCTBA a30THON KUCIOTHI, KaK AJICKTPOJIMTA.
35. KagecTBeHHBIE peakuuy Ha pocdar-moH.
36. [lomyueHue 1 CBOWCTBA YrOJIbHOM KUCIOTHI.
37. KauecTBeHHas peakiys Ha KapOOHAT-HOH.
38. IlpomyckaHue yrIIEKHCIIOTO Ta3a 4epe3 pacTBOP CUIIMKATA HATPHSL.
[pakTHueckue padoThbl
2. N3yyeHue CBOUCTB COJISTHOM KUCIIOTBL.
3. V3y4eHne CBOMCTB CEpHOI KHCIOTHIL.
4. ITonyyeHue aMMuaKka U U3y4eHHE ero CBOMCTB.
5. IlonyuyeHue yriaekucIoro ra3a i U3y4eHue ero CBOicCTB.
MeTaJLIbl M UX COeTUHEHHS

ITonoxxeHne MeTauioB B HepI/IOE[I/IquKOﬁ CUCTEME XHUMHUUYCCKUX IJICMECHTOB I[ n. MeH;{eneeBa, CTPOCHHE HUX aTOMOB U KPUCTAJIIOB. Meramnueckas CBSI3b M MeTaJTHYECKast KpUCTaJLNINYCCKas

pemérka. Pu3HIecKHe CBOMCTBA METAIIOB: SIIEKTPO- U TETUIONPOBOAHOCTH, OTPAXKAIOIIAsk CIIOCOOHOCTD, INIACTHYHOCTH. CIIIaBbI Y€pHBIE U I[BETHEIE.
Mertanbl Kak BOCCTaHOBUTENU. DICKTPOXUMHUUECKUH P HaNpsDKeHUH. B3auMoneiicTBie MeTanioB ¢ HeMeTalllaMH, OKCUAAaMU, KUCJIOTaMU, COJISIMUA. ATFOMUHOTEPMHUSL.

CTpOGHI/Ie aTOMOB U NPOCTBIX BENICCTB MICJIOYHBIX METAJIJIOB. 3aBUCUMOCTh (bI/I3I/I‘ICCKI/IX U XUMHUYECKUX CBOWCTB HICJIOYHBIX METAJIJIOB OT 3apsA10B AA€P UX aTOMOB. OKCI/IZ[I)I U TUAPOKCHUIBI IIEJIOUYHBIX

METAJIJIOB, UX MOJYYCHUEC, CBOﬁCTBa, TMPUMCHCHUE. Baxkueiimme conu IICJIOYHBIX METAJUIOB, X 3HAYCHHUEC B JKMUBOW W HEXKHBOM MpUpoAc U B )KU3HU Y€JIOBCKA.

CTpOBHHe ATOMOB U NPOCTBIX BEIIECTB IICJIOYHO3EMEIIbHBIX METAJIIIOB. 3aBHCHMOCTH (I)I/ISI/ILICCKI/IX U XUMHUYECKHUX CBONCTB MICJIOYHO3EMEJIbHBIX METAJUIOB OT 3apsAJ0B SAACP UX aTOMOB. OKCI/I}I])I u
T'HAPOKCUABI IIEJIOYHO3EMEIIbHBIX METAJIOB, UX ITOJIYyUYC€HUE, CBOICTBA U NPUMEHEHHUE. Baxueiimue conu LLléJ'lO'—lHO—I}eMe_HbeIX METAJUIOB, UX 3HAYCHUE B NPUPOJC U KU3HU 4YCIIOBEKA. Kap60HaT1>1 144

FI/IZ[pOKap6OHaTI)I KaJIbIIuA.
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JKéctrocth BOJIbI: BpEMEHHAs U MOCTOSTHHAs. Crioco0br YCTpaHCHUsL BpeMeHHOfI sxkéctrocTd. CriocoObI YCTpaHCHUst ITOCTOSTHHOM JKECTKOCTH. VIOHUTHI.

CoenuHeHUs] aTIOMUHHA B Ipupojae. XUMHUYECKHE CBOIcTBa amoMuHHUSA. OCOOCHHOCTH OKCHIA W TUAPOKCHAA ATIOMHUHHUS Kak aM(OTEpHBIX COeIWHEHHH. BaxHeimne coiam amoMUHHA (XJIOPHI,

cynbdar).

OcoOeHHOCTH CTpoeHHs aToMma jkenesa. JKemezo B mpupone. Baxneitmme pynasr sxene3a. Oxeuabl u ruapokcuns xenesa(ll) u xenesa(lll). Conu sxenesza(Il) u xenesa(Ill). OOnapyxeHue noHOB

KaTHOHOB >KeJle3a B pacTBOpe. 3HaUCHHUE COeTUHEHUM JKenesa.
Koppo3us xumudeckas U 3MEKTpOXUMHUUECKast. 3aIIUTa METAIIOB OT KOPPO3HUH.

Mertanisl B mpupoje: B CBOOOJHOM BHIE U B BHIE coenuHeHui. [lorartue o metamnyprun. YépHas u uBeTHas Metautyprus. [lupomeTamnyprus, THAPOMETAILTYPTrHS, SIEKTPOMETaIUTyprusl. JJoMeHHbIH

nporecc. [lepepaboTka dyryHa B CTajb. DNEKTPOIU3 PaCIIaBOB.
JemMoHcTpanuu

e  B3saumopaelicTBuE HAaTpUs, TUTUS U KAJIbIUS C BOAOM.

e TopeHue HaTpus, MarHus U Xkeje3a B KUCIOPOJE.

e  Bcmpluika TEpMUTHOM cMecH.

e  BsamMoneiicTBHE CMeCH IMOPOIIKOB CEPHI U JKeye3a, IMHKA U CEpPHI.

. B3aumozelicTBue amrOMUHUS ¢ KUCIOTaMU, LIeJI09aMU U BOJOH.

. B3aumopeiicTBue xene3a 1 MEAU C XJIOPOM.

e  BsaumopeiicTBrE MEIU C KOHIICHTPUPOBAHHOM CEPHOM KHCIOTOM U a30THOM KHUCIIOTO# (pa30aBiIeHHON U KOHIIEHTPUPOBAHHOM).
e  Okpacka IJIaME€HH COSIMHEHUAMH LIEJIOYHBIX METAJUIOB.

e  Okpacka mIaMeHH COSIMHEHUSAMH MENOYHO3EMETBHBIX METAJIIOB .

e TameHue u3BecTH BOJOH.

o [lomyuyenue xECTKON BOJIbI B3aUMOAEUCTBUEM YTIIEKUCIIOTO C U3BECTKOBOM BOJOM.
e  VYcTpaHeHHE BpEMEHHOU KECTKOCTH KUIISTYCHUEM U T0OOABKOU COJIBL.

. VYcTpaHeHHe MOCTOSIHHON sKECTKOCTH 100aBKOH COMBI.

e  oHHWTHI ¥ IPUHIUT UX ACUCTBHSA (BHICOPPATMEHT).

) Kounexiust npupoAHbIX COEAMHEHUH aTFOMUHHUSL.
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e  Buneodparmentst u cnaiapl «OKCHI aTFOMUHHS U €r0 MOJU(BHUKALIUI.

e  [lomydeHue aMmpOTEpHOTO IHAPOKCHAA ATIOMHHUS U HCCIEIOBAHIE €T0 CBOUCTB.

e  Komnexuus «XuMudeckue UCTOUHUKH TOKa».

e  Pe3ynbTaThl AIUTEIBHOTO SKCIIEPUMEHTA 110 U3YUYEHHIO KOPPO3HHU CTATbHBIX 3TN B 3aBUCHMOCTH OT YCIOBHH NPOIIECCOB.
° Boccranosnenne menu u3 okcuaa meau(Il) Bogopoaom.

. Buneodparments! u cnaiiapl «[Ipor3BoACTBO UyryHa U CTAIN.

e  BuneodparmeHts! u cnaiiapl «V3aenus U3 4yryHa u CTaamy».

e  Buneodparments! u cnaiiabl «I[Ipon3BOICTBO aTIOMHHUS.

JlaGopaTopHbIe ONBITHI
39. B3aumozeiicTBue xene3a ¢ pactBopom cynbhata memu(ll).
40. ITomy4eHne N3BECTKOBON BOBI U OIIBITHI C HEMH.
41. Tlonyuenne ruapokcunos xenesa(Il) u (I1I).
42 KauecTBEeHHbIEC PeaKIi Ha KaTHOHBI JKele3a.
[pakTuueckue padoThbl
6. IlonyueHue xecTKoi BOJBI U CLIOCOOBI €€ yCTpaHEHHUs.
7. PemeHue skcriepuMeHTaNbHBIX 3a[a4 110 TeMe «MeTabi.
XuMus U OKpY:Kawumas cpeaa

Crtpoenune 3eMid: sIpo, MaHTHs, 3eMHasl KOpa, UX XUMUYeCKuil cocta. Jlutocdepa u eé xummueckuii coctaB. Munepainsl. Pyner. Ocamgounsie moposl. [lone3nbie uckonmaeMbie. XMMUYECKHIT cOCTaB

ruzipocepsl. XMMHUUECKHUI COCTaB aTMOC(EpBHI.

VCTOYHUKHM XMMHYECKOTO 3arps3HEHHs OKpY)Karolel cpenbl. [obanbHble SKOIOTHYECKHe MPOOIeMbl YeIOBEUECTBA: MAPHUKOBBIH (G (EKT, KUCIOTHBIE JOXKIH, 030HOBBIC IBIPBI. MeXayHApOIHOES

COTPYAHHYECTBO B 00JIACTH OXPaHBI OKPYXKAIOIIEH CPeIbl OT XUMUYECKOTO 3arps3HeHusL. «3enéHast XUMUD).
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JemoncTpanuu

e  Buneodparments! u cnaiasl «CtpoeHue 3eMi 1 e€ XUMHIECKUH COCTaBy.

e  Konnexuus MUHEpaoB U FOPHBIX IOPOLI.

. Komnexuust «Pyns! MeTaniosy.

e  Buneodparments! u cnaiasl «I'100aIbHEIE SKOJIOTHYECKHE MPOOIEMBI YeTOBEYECTBAY.

JlaGopaTopHbIe ONBITHI
43. NzyueHue rpaHura.
O000menne 3HAHUI 10 XUMHH 32 KYpPC OCHOBHOIi IKOJIbL. [loaroroBka kK OCHOBHOMY rocy1apCTBEHHOMY IK3aMeHY

CTpOGHI/Ie aToMa B COOTBCTCTBHUH C ITOJIOKCHUEM XHMHUYCCKOI'O 3JICMCHTA B HepPIOZ[PI'-IeCKOﬁ CUCTEME. CTpOCHI/Ie BCUICCTBA: XUMHUYECKasA CBA3b U KPUCTAUIMYECKUE peH_IéTKI/I, 3aBUCUMOCTh CBOMCTB
O6paSOBaHHLIX OJIEMEHTaMHU IIPOCTHIX BEUICCTB (MeTaJIJ'IOB, HEMCTAJIIIOB, 6J'IaFOpOZ[HLIX Fa30B) OT ITIOJIOKCHHS 3JICMCHTOB B HepHOHH‘{CCKOﬁ cucreme. TUoaorus HEOPTraHNYCCKUX BCIIECTB, ACICHUE UX

Ha KJIaCChl U I'PYIIIIbI. HpeZLCTaBI/ITeJ'II/I.
HpI/ISHaKI/I U1 YCJIOBHUA MPOTCKAHUA XUMHUYECCKUX peaKI_II/H‘/'I. Turmonorus XuMHIeCKUuX peaxunﬁ TI0 pa3JINYHBIM OCHOBAHUAM. Peakmuu noHaoro obmeHa. OKHCINTEIbHO-BOCCTAHOBUTEIbHBIE peakuuun.

XUMHYECKHE CBOMCTBA IMPOCTBIX BEIIECTB. XapaKTepHLIe XHMHUYECKHE CBOWCTBA COHeOGpa?;yIOH.[PIX OKCHUJ0B, THAPOKCHUIOB (OCHOBaHHﬁ, KHCJIOT H aM(bOTepHBIX FHI[pOKCPII[OB), COJICH.
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IIpumepHoe TeMaTHYeCKOe INIAHUPOBAaHHE Kypca 8 kiacca

(2 4 B Hepea10, Beero 70 4, U3 HUX 6 U — pe3epBHOE BpeMs)

Homepa OcHoBHOe cofiep:kaHne
XapaKTepuCTHKA OCHOBHBIX BHIOB e TeIbHOCTH 00y4alommxcs (Ha
YPOKOB Tema ypoka . .
YPOBHe YYeOHBIX J1elicTBUIi)
YpoKa
8 kaace
HavyanbHble OHSATHS U 3aKOHBI XUMUH (20 4)
1 Ilpenmer xumun. Ponp | Tena u BemectBa. CBoiicTBa BemecTB. DTaJOHHEIE (pu3HUecKkue CBOMCTBA Ob6vscHame, 9TO TIPEAMETOM H3Y4YCHUs XHMHH SIBISIOTCS BEIIECTBA, HX
XHMHH B KHU3HH 9€JI0BEKa BeIlecTB. MaTepuansl M MaTepHaloBefeHHe. Poiab XNMHH B JKU3HM | CBOMCTBA M MX IPEBPANICHUS.
coBpeMeHHOT0 obmiecTBa. OTHOIIEHHE O0IIECTBA K XUMUHU: XeMOQHIHI U
Paznuuams Tena v BelecTBa, BEIECTBA K MaTePHAIBL.
xeMooousi.
. Yemanasnueams  TPUYIMHHO-CIEICTBEHHBIE CBSI3M  MEXIY CBOICTBaMH
JemoncTpanun. Konekiys MaTepranoB 1 U3AEIHHA U3 HUX.
BEIECTB U UX IIPHMEHEHHUEM
JlaGopaTopusie ombIThl. 1. O3HakOMJIEHHE C  KOJUICKIHEH
. Xapaxmepusogams TONOXHUTENbHYI0O W OTPUIATEIHH OIIb XUMHH B
nmabopaTopHOH MOCYIBI P P Y p yiop
JKM3HU COBPEMEHHOTO 00IIecTBa.
Apzymenmuposams CBOE OTHOLICHNE K XeMOQHINU 1 XeMo(oOum.
2 Metoabl u3ydeHus XUMHUU Merons! n3yuenus xumuu. Habmonenue. DxcnepuMenT MonenupoBanue. | Xapakmepu3oéams OCHOBHBIE METOIbl H3YUEHHS €CTECTBEHHO-HAyYHBIX
MOI[CJ'[I/I MaTC€prUaJIbHbIC U 3HAKOBBIC UJIK CUMBOJIBHBIC. JUCLIMIIIINH.

JemoncTpammn. Moeny, HCHONb3yeMble Ha ypoKax (GpU3nKH, OUOIOTHH U

reorpadum. OOBEMHBIE W IAPOCTEPXKHEBBIC MOJICTH HEKOTOPBIX

IIpu6ooums puMepsl MAaTEPUAIILHBIX U 3HAKOBBIX HJIM CUMBOJIBHBIX MOJIENICH,

HCIOJIb3YEMbIX Ha YpOKax (PU3UKH, OMOJIOTHH U reorpaduu.
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XUMHUYCCKUX BCUICCTB. MOZ[CJ'[I/I KPUCTAIUTUYCCKUX peH_IéTOK

Co6upamb 00BEMHBIC U AapOCTCPIKHEBBIC MOJCIIN HEKOTOPBIX XUMUYECKUX

BCIIICCTB

AFpeFaTHLIe COCTOSTHUA

BEIIIECTB

l'aspl. XKunkoctu. TeEpnple BemiecTBa. B3auMHbBIE MEpexXopl MEXIy

arperaTHBIMH  COCTOSIHHSIMH ~ BEIIECTBA: BO3TOHKA (CyOnmuMamus) u
necyOnuManysa, KOHIACGHCAMA W HUCIApeHHe, KPUCTAJUIM3alMi U
IIaBJICHHUE.

Hemoncrpanuu. Cobupanue npudopa Ui NOTyYSHHS Ta3a U MPOBEpKa
€ro Ha TepPMETHYHOCTb. BO3roHKa CyXoro Jibja, Moja Wi HadTallMHa.

Al'“pel"aTHI:Ie COCTOSIHHS BO/JBbI.

JlabopaTopHbie onbIThL. 2. [IpoBepka mpudopa s MOJyd4eHHs ra30B Ha

TEPMETUIHOCTDH

Paznuuamo TPpH arp€raTHbIX COCTOSIHUS BEIIECTBA.

Yemanasnusams B3auMoCBsI3U MEXAY HUMU Ha OCHOBE B3aMHBIX IEPEXOI0B.

Hnniocmpuposams 3TH TIEPEXO]IbI TPUMEPAMH.

Habnrodame XAMUYECKHH OKCIIEPHUMEHT W Oelamb BBIBOJBI Ha OCHOBE

HabIroeHui

IIpaktuaeckas padora 1

3HAaKOMCTBO C 1a00paTOPHBIM 000pYIOBaHUEM.

[IpaBuia TeXHUKU 6€30MACHOCTH MPH padoTe B KaOWHETE XMMHUH.

Hexoropsie Bup! pador.

OO0HapyKeHHe IPOAYKTOB TOpeHHs apa(rHa U BINSHUE BO3IyXa Ha

TOpEHHE CBEYN

Pabomamys ¢ mabopatopHsiM 000pyIOBaHHEM W HarpeBaTeNbHBIMH MPHOOpaMu

B COOTBETCTBUU C IIpaBUJIaMH TEXHUKHU 0€e30MacHOCTH.

Bvinonnams mpocTeine MaHAMYISIIUA ¢ JTA00OPaTOPHBIM 000pYTOBAHHEM: C

11a00PATOPHBIM MITATHBOM, CO CIIUPTOBKOM

JlomanHuit 3kcrepuMeHT 1

Habmonenue 3a ropsieit cBeuoit

Duznyeckue IBICHUS IIpyU TOPEHUU CBEYHU.

CTpoeHue MIIaMeHH CBEYH

Bausane BO31yXa Ha TOPEHUE CBCUH

Boinonnsme 6e30nacHbIe B JOMalIHUX YCJIOBUAX SKCIIEPUMEHTHI, IPOBOAUTH

HaOJIIO/ICHNSI 32 TOPEHHEM CBEYH

Ogpopmasime OTUET O MIPOJIETAHHOM PabOTe C MCIOIBL30BAaHUEM PYCCKOTO SI3bIKA

" A3bIKa XUMHHU
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Dusndeckue SIBICHUS B

XUMHUHU

Ousnueckne sBiIeHUs. YucTble BemecTBa M CMecH. [ OMOTeHHBIE W
rereporeHHsle cMecu. CMecu ra3oo0pasHble, xxuakue 1 TBEpAbIe. CrocoObl
pasleneHus cMeceil: IeperoHka, WIM JUCTWULILKS, OTCTauBaHHME,
¢uIbTpOBaHWE, KPUCTAUIM3ALUS WM BBIIapHBaHME. Xpomartorpadus.
ITpuMeHeHHe 5TuX croco0oB B 1a00PAaTOPHON NMPAKTHKE, HA POU3BOJICTBE

U B OBITY.

JdemoncTpauuu. PazneneHue AByX HECMEIIMBAIOIIMXCS JKUAKOCTEH ¢
MTOMOIIBIO ICNUTENBHON BOPOHKH. UCTHILIATOP | ero padoTa. Y cTaHOBKa
i GuiabTpoBaHW W e€ paboTa. YCTaHOBKA /U BBHIIApUBAaHHUI U e
pabora. Kostekuust OBITOBBIX NPHOOPOB Ul (QMIBTPOBAHUS BO3IyXa.
Paznenenne kpacsmiero BemecTBa (oMacTepa ¢ IOMOILIBIO OyMaXKHOM

xpomarorpaduu

JlaGopaTopHble  onbIThl. 3.  O3HaKOMIICHHE C  MHHEpAlaMH,

00pa3yIoIMI IPaHUT.

4. IlpuroToBneHne TeTEPOreHHON CMECH MOPOIIKOB CEPhI M JKele3a W MX

pa3aeiienue

Paznuuamo (I)I/I?)I/I‘leCKI/Ie U XUMHYCCKUC SIBJICHUA, YUCTBIC BEIICCTBA U CMCCH.

Knaccugpuyuposams cmecu.

IIpusooums IpUMEPBI CMECEH PA3NUUHOTO arperaTHOrO COCTOSIHUS.

Yemanasnueamo NPUIUHHO-CIICACTBEHHBIC  CBA3U  MCEXKAY (I)I/IBI/I'{CCKI/IMI/I
CBOMCTBaMH BEIIIECTB CMECH U criocobaMu  MX pasacicHus. Paznuuams Hux,

onuceleams U xapakmepu3oeams NPAKTUIECKOE 3HAYCHUE.

IIpaktudeckas pabora 2
(ananor pabotsr «O4ncTKa

MIOBAapPEHHOH COJII)

AHanu3 MoYBbI

Pabomamys ¢ maboparopHsiM 000pyIOBaHHEM W HarpeBaTeNbHBIMH MPHOOpaMu

B COOTBETCTBHUHU C IIPaBUJIaAMU TEXHUKU 0€30I1aCHOCTH.

Bevinoarnames  mpocrteiimme  mpuéMel  oOpamieHHs ¢ JJAOOPaTOPHBIM

000pyIOBaHHEM: BOPOHKOH, QUIBTPOM, CIUPTOBKOM.

Habnwooams 3a cBOliCcTBaMU BCHICCTB U ABJICHUAMH, MNPOUCXOAANINMH C

BCIICCTBAMU.

Onucwvieams XUMAYECKAIT SKCTIEPUMEHT C MTOMOIIBIO PYCCKOTO (POITHOTO) SI3BIKA
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U sA3bIKa XUMHWH.

enamp BBIBOIBI 110 Pe3ybTaTaM MPOBEIEHHOTO SKCIIEPHIMEHTA

XUMHYCCKHUX 3JICMCHTOB I[ .

W. Menpaeneena.

anemenToB /[l. 1. MeHnneneeBa: KOpOTKONEPUOAHBIH U JUIMHHOTIEPUOIHBIN
BapuaHThl. [leprons! u rpynmnel. [1aBHas ¥ moGoYHas MOArPYNIbl WK A-

u B-rpymmsl. OTHOCHTETBHAS aTOMHAS Macca.

Jemounctpauun. Iloptpersr M. $1. Bepuemnyca u JI. M. Menpeneesa.
Koporkonepuonuplii ¥ JUIMHHONEPUOJHBIN BapuaHThl Ilepuonudeckoit

cuctemsl J[. . MenpaeneeBa

7 ATOMHO-MOJIEKYJIIPHOE XHUMHYECKUE BIEMEHTH. ATOMBI M MOJEKyJbl. IIpoctble M clOXHBIE | OObACHAMb, YTO TAKOE XUMHUYECKHI JIEMEHT, aTOM, MOJIEKYJIa, aJUIOTPOIIHS,
ydeHHe. XUMHYECKHe BEIIECTBA. AJUIOTPONHUS Ha mpuMepe Kuciaopona. OCHOBHbBIC MOJOXKEHHS | MOHBL
JJIEMEHTBI aTOMHO-MOJIEKyJIsIpHOTO ydeHus. VIoHbl. BemmectBa MonexynsipHOTO H
Pasnuuame IpocThIe M CIIOXKHBIC BEIECTBA, BEIIECTBA MOJIEKYIIPHOTO U
HEMOJICKYJIAPHOTO CTPOCHUSL.
HEMOJICKYJISIPHOTO CTPOCHHSL.
JemoncTpanun. Mojenn autoTpoIHBIX MOIUGHUKAIMN YIiepoaa U Cephl.
Yemanaenueams TPUHMUHHO-CIICACTBEHHBIE CBS3H MEXKILy COCTaBOM MOJIEKYI U
ITony4enue o30Ha
CBOHCTBaMH aJUIOTPOIHBIX MOIM(UKAIIA KUCIOPOIa.
Dopmynuposams OCHOBHBIC TIOJOKECHHS AaTOMHO-MOJICKYJIAPHOTO YUCHUS
8-9 3HaKku XUMUYECKNX | 3HaKH (CHMBOJIBI) XUMUYECKUX 3JEMEHTOB. MH(pOopManus, KOTOpyto HecyT | Hasvieams U 3anucsiéams 3HAKH XUMAYECKUX HIIEMEHTOB.
JJIEMEHTOB. 3HAKH XHMHYECKHX OJIEMEHTOB. OTHMOJIOTHSI Ha3BaHMH HEKOTOPBIX
Xapaxmepusoeams NHHOPMALNIO, KOTOPYIO HECYT 3HAKH XUMHUUYECKHX
Ilepuoanueckass Tabnuia | XMMHYECKUX  deMeHTOB. Ilepuoamueckas  Tabiuma  XMMHYECKHX

DJICMEHTOB.

Onucvleams CTPYKTYpY TaONHIBI XUMIUeCKHX d1eMenToB /1. 1. Menzaeneesa.

Obvsicusimb STUMOJIOTHUECKHE Havyalla Ha3BaHUH XHMHYECKUX DJIEMEHTOB U MX

OTAENBHBIX TPYIIL

Paznuuamo KOpOTKOHepI/IO)IHHﬁ u Z[HHHHOHGpHO)IHBIﬁ BapHUaHTbI

ITepuoauueckoii cuctems! J. 1. Menneneesa
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10-11

Xumnaeckne HopMyITbl

Xummaeckne (opmynsl. Wanekcel n kosddummentsl. OTHOCHTENbHAS
MOJEeKyJIApHas Macca. MaccoBass JOns XHMHYECKOTO 3JlI€MEHTa B

coequHeHnu. MHdopMalus, KOTOPYIO HECYT XUMHYECKHe (HOpMYJIbI

Omo6padcams cOCTaB BEIECTB C IIOMOIIBI0 XUMHUUECKUX (OpMyII.

Pasnuuame vHIEKCH 1 KO PUIIHEHTHI.

HaxoOums OTHOCHUTENBHYIO MOJIEKYJISIPDHYIO Maccy BEIeCTBA M MACCOBYIO

JOJIF0O XUMHYECCKOro 3JICMCHTAa B COCIMHCHUMU.

Tpancauposams MHGOPMALIUIO, KOTOPYIO HECYT XUMUYECKHE (HOPMyIIBI

12-13 Banentaocts BanentHocts. CrpykTypHBIe (oOpMyibl. XHMHYECKHE OJIEMEHTBl ¢ | O0vAcHAmMb, 9YTO TAaKOE BaJICHTHOCTD.
TIOCTOSIHHOM M NIepeMEHHOH BaJIEHTHOCTBIO. BBIBOI ()OpMYITBI coeTMHEHUS
Tonumams OTpaKEHHE TOPAAKA COCAMHCHHS aTOMOB B MOJICKYJIax BEIIECTB
1o BajJIeHTHOCTH. OnpeseneHne BaleHTHOCTH XUMUYECKOTO 3JIEMEHTa MO
. . IIOCPEACTBOM CTPYKTYPHBIX (hOPMYJL.
¢bopmyre BemectBa. CocTaBlieHHE Ha3BaHHUI COCITMHEHUH, COCTOAIIMX U3
ByX XHMHYECKHX OJJIEMEHTOB, IO BaJEHTHOCTU. 3aKOH IOCTOSIHCTBA .
ABY. ’ Ymemv cocmasnams GHopMyibl COSTMHEHHH IO BAJCHTHOCTH M onpeoeisimo
COCTaBa BELIECTB.
BaJICHTHOCTb HJIEMEHTa
eMoHcTpanuu. KoHcTpynpoBaHue MIapoCTeP>KHEBBIX MO
A pau pyup P p A 1o (hopMyIie ero COeTNHEHUS
MOJIEKYJT
14 XUMHYECKHe peaKiyy. XUMUUecKkue peakuud. PeareHTbl M TNPOAYKTH peakuuu. I[lpusHaku | Xapaxkmepuzoeams XMMHUUYECKYIO PEAKLHIO U €€ yIaCTHUKOB (peareHThl 1

[Ipu3Haky u ycnoBus ux

MPOTEKAHUS

XUMUYCCKUX peakunﬁ. YcnoBus ux IMPOTECKaHUA U NPEKpALICHUA. PeaKL[I/II/I

ropeHns. DK30TepMUIECKHE U YHAOTCPMUIECKHE PEAKIIHN.

JdemoncTpauuu. Annapat Kumnma. PasnoxxeHue Ouxpomara aMMOHHS.

FopeHHe CEphI U MarHueBOU JICHTEL.

JlaGopaTopHble onbIThl. 5. B3aumopeiicTBue pacTBOPOB XJIOPUAOB U

HOIMIOB KaIHs C PaCTBOPOM HHUTpara cepebpa. 6. [lomydenne runpokcnna

HPOJYKThI PEAKIUH).

Onucwvieams IPU3HAKHU U YCJIOBUSA TEYCHUSA XUMHUUYECKUX peaKuHﬁ.

Paznuuamo OK30TEPMHUUCCKUEC U DHAOTECPMHUICCKUE PCAKIINH.

Coomnocums pCaKkiuru rope€HuA U SK30TCPMUYECCKUE PEAKITUHA.

Habniooams 1 onucvliéams XUMUUECKHH 3KCIIEPUMEHT C MOMOUIBIO PYCCKOTO
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meu(1l) u ero B3anMozeicTBIE C CEPHOH KHCIOTOH.

7. B3aumopelcTBUE pacTBOpa COJIbI C KUCIOTOM

(poIHOTO) SA3bIKA U S3bIKA XHMHUH

15-16 3aKOH COXpaHEHUS MacChl 3akOH COXpaHEHHs MacChl BEIIECTB. XHMHUYECKHE ypaBHEHUS. | Popmyauposams 3aKOH COXpaHEHUS Macchl BemecTB. Cocmagnams Ha €To
BEIECTB. XUMHICCKHE CocraBieHHe XHMMHUYECKHX ypaBHEHHH. MH(opmaius, KOTOpyl0 HECET | OCHOBE XUMHYECKHE YPABHECHHUSL.
ypaBHEHUs XMMHUUYECKOE YpaBHEHHUE.
Tpanciuposams MHGOPMANUIO, KOTOPYIO HECYT XUMUYECKHE YPaBHEHNSI.
Hemoncrpauuu. [loptperst M. B. JlomonocoBa m A. JI. JlaByasse.
DKCIIEPUMEHTAIBEHO nO0MEeplcOams CIPaBeIINBOCTD 3aKOHA COXPaHEHHs
T'openne dpochopa. ONbBITH, WUTIOCTPUPYIOIINE 3aKOH COXPAHEHHST MacChl
Macchl BEIECTB
BEIL[ECTB.
JladopaTopHble onbIThl. 8. IIpoBepka 3akoHa COXpaHEHUS MAaccChl
BEIIECTB Ha IIpUMepe B3auMoAeHCcTBUA 1Enoun u kucnoTel. 9. IlpoBepka
3aKOHAa COXPAHEHUs] MacChl BEIIECTB HA IIPUMEPE B3aMMOAEHCTBHS MENOTH
u conu xene3a(1ll)
17-18 THunbl XUMHUYECKUX Knaccudukanus XUMHYECKHX pEakuii 0 COCTaBY M YHCIY peareHToB U | Kiaccuguyuposams XUMHAYECKHE PEaKIUH MO MNPU3HAKY YWCIIA M COCTaBa

peaxiuit

MPOAYKTOB. THMNBI XUMHUYECKHX peakuuid. Peakuum coeanHeHus,

Pas3IoKECHU, 3aMECIICHUS U oOMeHa. KaTanmaTopr M KaTajus.

Jemonctpanun. 'operne ¢ochopa, pacTBOpeHHE HPOIAYKTa TOPEHUS B

BOJIC 14 HCCIICAOBAHUC MOJIy4Y€HHOI'O pacTBOpa JIAKMYCOM.

BzaumopeticTBue COJSTHOW KHCIOTHI C IITMHKOM. HOJ’Iy‘{eHI/Ie TUAPOKCHUAA

meu(1l) u ero pasnoskeHue Mpyu HarpeBaHUH.

peareHToB U MPOIYKTOB.

Xapaxmepuzoeamsb poib KaTAIN3aTOPA B IPOTECKAHIN XHMHUECKON PEaKIHH.

Habniodams 1 onucvliéams XUMUUECKHHA 3KCIIEPUMEHT C MOMOLIBIO PYCCKOTO

(pomHOTO) S3bIKA U SA3BIKA XHMHUH
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JlaGopaTopHble omnbiThbl. 10. Pa3snoxeHue mnepoxcuaa BOAOpOJa C

nmoMoIIbio okcuaa Maprana(lVv).

11. 3amerienue xejne3oM Melu B METHOM KyIopoce.

19 IloBTropenue u 06o6menne | TecTupoBaHue, pelIeHUE 3a7a4 U BHIIOJTHEHUE YIPAKHEHUH 110 TeMe
TeMsl. [loaroroBka k
KOHTPOJIBHOH paboTte
20 Kontposbphas pabora 1 «HadanbHbie MOHITHS U 3aKOHBI XUMHUI
Bakueiimme npeacraBuTe 1M HeopraHuieckux BeuecTs. KomnyectBenuble oTHOMIeHus: B Xxumuu (17 4)
21 Bosayx u ero cocras Cocras Bo3yxa. Xapaxmepuzoeamv 00bEMHYIO IO KOMIIOHEHTA TaKO MPUPOIHON Ta30BOM
CMeCH, KaK BO3YX, U paccuumvieams € 1Mo 00bEMyY 3TOH cMecH.
[Monstune 06 06bEMHON 10ITe () KOMIIOHEHTA IPUPOIHOMN Ia30BOil CMecH -
BO3yXa Onucwvieams 00BEMHBIA cOCTaB aTMOC(EPHOTO BO3yXa U NOHUMAMb 3HAYCHHE
MIOCTOSIHCTBA 9TOTO COCTaBa JUIsl 310POBbSI
Pacuer 00pEMa KOMIIOHEHTA Ia30BOM CMECH IO €r0 0OBEMHOM I0JIE U
HA000POT.
Hemonctpauuu. OnpenencHre coep aHus KICIOpoia B BO3AYXE.
22 Kucnopon Kucnopon. O3on. [Tonyuenue kucnopoaa. CoOupaHue v pacrio3HaBaHHE

Kucjopoaa. XUMHUYECKUE CBOMCTBA Kuciaopoaa: B3aUMOJICHCTBHE C
METallllaMH, HEMCTAJIaMX M CJIOKHBIMH BEIIECCTBAMU. HpI/IMeHCHI/IC

kuciaopona. Kpyroeopot kuciopoza B mpupoze.

Jemonctpanuu. [lomydeHne Kuciopoia pa3iosKeHHEM ITepMaHTaHaTa
KaJis ¥ nepokcuza Bogopoaa. CobupaHue METOI0OM BBITECHEHHUS BO3LyXa

u Bozibl. Pacrio3HaBaHue kucnopoaa. ['openue maruus, sxenesa, yris, cepbl

Xapaxmepuzoeams 030H, KaK aJLIOTPOITHYI0 MOAU(DUKALIMIO KHCIOPOA.

Onucvieams (I)I/ISI/ILICCKI/IC U XUMHYCCKHE CBOﬁCTBa, TOJIYY4Y€HUE U IIPUMEHCHUE

KUCJIOPOJIa C UCIIOIB30BaHUEM PYCCKOT'O (POAHOTO) A3bIKA U SI3bIKA XMMUH.

Yemanasnusamo NPUIUHHO-CIICACTBEHHBIC  CBA3U  MCEKAY (1)I/I3PI‘{CCKI/IMI/I

CBOIfCTBaMH KHCIIOPOJia M CIIOCOOaMH €ro cooupaHusi.

Hpoeoc)umb, Habmo0ame W ONUCLIBAMb XUMHUYECKUI OKCOECPUMEHT 10
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u ocopa B kucmopoe

NOJIY4YC€HHIO, CO6I/IpaHI/IIO " paclio3HaBaHUIO KHCJIOpoda € C06J'IIOI[€HI/ICM npaBuI

TEXHUKH 0€30IIaCHOCTH

23

IIpaktuueckas pabora 3

IMosryuenue, codMpaHue U pacro3HaBaHHE KUCIOPOAa

Pabomamys ¢ nabopatopHsiM 000pyZOBaHHEM U HarpeBaTeNbHBIMU MPpHOOpaMu

B COOTBETCTBHUHU C IIPpaBUJIaMU TEXHUKU 0€30IMaCHOCTH.

Buvinonnames  mpocrteiimime  mpuéMmel  oOpamieHMs ¢ J1IaOOPaTOPHBIM
o0opyzmoBaHHEM: cOOMpaTh HMPUOOp I MONXYyYSHHS Ta30B, NPOBEPSTH €ro Ha

TEPMETUYHOCTD U UCIIOJIL30BaTh JI NMOJIYYCHHUS KUCI0pOoJa.

Co6upamb KHUCJIOPpOA METOAOM BBITECHCHHUA BO3AYyXa U pacno3Haedanb €ro.

Habnodames 3a CBOWCTBaMH BEIICCTB W SBJICHHUSAMH, MPOUCXOSAIIUMH C

BEIllECTBAMHU.

Onucvieams XUMHYECKAR OKCHEPUMEHT C NMOMOIIBIO €CTECTBEHHOI'O (pYCCKOFO

nimn pOHHOFO) SI3bIKA U A3bIKa XMMHH.

Cocmasnsimeb OTYET TIO pe3yiabTaTaM NPOBEACHHOTO SKCIEPUMEHTA

24

Oxcuabl

Oxcunpl. O6pazoBaHue Ha3BaHUH OKCHJIOB IO UX (POPMyJIaMm.
Cocrasienue GopMyn OKCHI0B N0 MX Ha3BaHMAM. [IpencraBurenn

OKCHJIOB: BOJIa M YTJIEKUCIIBIN ra3, HerameéHas nu3BecTb.

JemoncTpannu. Kosuiekuus okcumioB

JlabopaTopHblii onbIT. 12. [lToMyTHEHHE N3BECTKOBOM BOBI IpU

MPOIMYCKaHHU YTIEKUCIIOro rasa

Bvidenams cymecTBeHHbIE IPU3HAKA OKCHIOB.

Jasams Ha3BaHUS OKCHIOB 110 UX HOpMyIam.

Cocmasnsime GopMyIIBI OKCHIOB IO X Ha3BAHUSIM.

Xapakmepzwosamb TaKux HpeIICTaBPITeHeﬁ OKCHI0B, KakK BOJa, yI‘HeKPICJ'IBIfI ras

U HeraiéHas U3BeCTh
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25 Bonopon Bonopon B npupoze. ®uznueckne n XUMHIECKHE CBOMCTBA BOJOPOAA, €ro | Xapakmepusosams COCTaB MOJEKYJbI, (GU3MUECKHEe M XHUMHUYECKHE CBOMCTBA,
MOJTy4eHUE U IPUMEHEHHE. IOJIy4€HUE W IPUMEHEHUE BOIOPO.Ia.
Jemonctpanun. [Torydenne, coOupanue 1 paclo3HaBaHHUE BOIOPOJIA. Yemanaenueame  TIPUYUHHO-CIIEACTBEHHBIE CBSI3M  MEXAY  (DU3HUSCKIMHI
l'openne Bogopoxa. Bzanmoneiictere Bogopoaa ¢ okcugom meau(1l). CBOHCTBaMH M cmocobamMu cOOUpaHHS BOAOPOAA, MEXKIY XHUMHUYECKUMHU
CBOWCTBAMH H €TI0 IPUMEHEHHEM.
JlaGopaTopHbIi ONBIT. IIpoodums, wHabrrooamv W onucvléams XUMUYECKHH OSKCHEPUMEHT 10
MIOJIy4CHHUI0, COOMPAaHHIO U PACIO3HABAHHIO BOAOPOJA C COOJIFOJCHUEM MPaBUIT
13. Tonydenue Boopo/ia B3aUMOJICHCTBUEM IIMHKA U COJISTHON KUCIIOTHI
TEXHUKH 0€30I1aCHOCTH.
26 IIpaxtudeckas padora 4. [ony4enne, cobupanue u pacro3HaBaHHE BOJIOPOAa Pabomamys ¢ mabopatopHsIM 000pyIOBaHHEM W HArpeBaTeNbHBIMH MPHOOpaMu

B COOTBETCTBUMU C IIpaBUJIaMU TEXHUKH 0€30MMacHOCTH.

Buinoansme  mpocrediiive  OpUeMbl  OOpamieHHs ¢ J1abopaTOpHBIM
obopynoBaHUEM: COOMpaTh MPUOOP I MONTYyYCHHS Ta30B, MPOBEPSTH €ro Ha

rePMETUYHOCTD M HCIOJIL30BATh JUIS TIOJYYEHUs BOJOPOIA.
Cobupamb BOAOPOJ] METOJIOM BBITECHEHHS BO3/yXa H PACNO3HABAMb €TO.

Habnrodams 3a CBOWCTBaMH BEWIECTB W SBICHHUAMH, INPOUCXOIAIIUMH C

BEIIIECTBAMH.

Onucwvigams XAMIIECKAH SKCIEPHMEHT C ITOMOIIBIO €CTECTBEHHOTO (PYCCKOTO

nimn pOHHOFO) SI3bIKA U A3bIKA XUMHH.

Cocmaensimeb OTYET 110 pe3yiabTaTaM NpOBEACHHOTO SKCIEPUMEHTA
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27 Kucnotst Kucnotsl, ux cocras u xnaccudukanus. Maankaropsr. Tabmanmna Amnanuzupoeams COCTaB KUCIOT.
pactBopumoctu. ConsiHast U cepHasi KHCIOTHI, X CBOMCTBA U NPUMEHEHUE
Pacnosnasams KUCIOTHI € TOMOILBIO HHAUKATOPOB.
JemouncTpannu. Kosuiekuus MuHepanbHbIX KUCioT. [IpaBuiio
. . Xapakxmepuzoeamsb NpeACTaBUTENCH KUCIIOT: COISIHYIO U CEPHYIO.
pa3baBieHus cepoii KUCTOTHL. JIaGopaTOpHBIH ONBIT.
Ymems Xapakrepu3oBaTh PacTBOPHMOCTh COCTUHCHUHA C MOMOIIBIO TAOIHUIIBI
14. PaciozHaBaHHe KUCIOT UHIUKATOPaMH.
PacTBOPUMOCTH.
Yemanasnusams pUIMHHO-CIICICTBEHHBIC CBSI3H MEKIY CBOWCTBAMHU COJITHOM
U CEPHOI KHCIIOT ¥ 00JACTSIMU MX IPUMEHEHHUSI.
Ocosnasams HEOOXOTUMOCTE COOJTIOZICHUS TPABHI TEXHUKU 0E30MaCHOCTH MPH
pabote ¢ KHCIOTaMH.
28 Comu Conu, uX cocTaB ¥ Ha3BaHUA. PacTBOpUMOCTH coselt B BoJIE. Xapaxmepuzosams coNU Kak MPOIYKTHl 3aMEIICHUS] BOJOPOAA B KHCIOTE Ha
[pencraBurenu coneit: XJIOPUI HATPUS, KAPOOHAT HATPHsL, pocdar MeTaJl.
KaJIbITHs.
3anucvisams HopMyIIbI CONEl IO BaJICHTHOCTH.
Jemonctpamun. Komexuust coneii. Tabnuma pacTBOPUMOCTH OCHOBaHHIA,
. Hasvieame comm o hopmynam.
KHCJIOT ¥ coJied B BOJIe
Hcnonvzoeamsb TabNUIy paCTBOPUMOCTH JIJISI XaPAKTEPUCTUKU CBOMCTB COJIEi.
IIposodums pacdéTsl IO GopMyITaM coeit
29 KommuecTBo BemecTa [ocrosaHas ABoranpo. KommdectBo BemectBa. Monb. MonsipHast Macca. | OO0vsacHAmb, 9TO TaKO€ KOJIWYECTBO BEIIECTBA, MOJIb, MIOCTOSTHHAS ABOTaapo,

KpaTHbIe C€AUHULBI U3MEPEHHUA KOJMYECTBa BCIIECTBA — MWUIUMOJIb U

KHJIOMOJIb, MUJJIMMOJISIpHAA U KWJIOMOJISIpHas MacChbl BEILIECTBA.

PacueThl ¢ UCHOIB30BAaHHEM TMOHATHH  «KOJIHMYECTBO BCHICCTBA»,

«MOJIIpHasA Maccay, «KIoCTOAHHasA ABOFa)IpO)).

MOJIIpHas Macca.

Pewiams 3amadnd ¢ HCIOJIB30BAaHHEM IIOHATHH «KOJIHYECTBO BCHOICCTBAY,

«MOJISIpHas Maccay, «IOCTOSAHHAsA ABoraapo
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I[eMOHCTpaIIP[H. HeKOTOpBIe MCTaJllIbl, HEMCTallIbl W COCAUHCHUA

KOJIMYECTBOM BCIIICCTBA B 1 moib

31 MonspHslit 00beM 3akoH ABoragpo. MomsapHeld  00BeM  Ta3000pasHBIX  BewlecTB. | OObACHAMb, YTO TAKOE MOJIPHBIA 00BEM ra30B, HOPMAJIEHBIE YCIOBHSI.
ra3000pa3HBIX BEIIECTB OTHOCHTEINBHAS IUIOTHOCTH OHOTO T'a3a 10 IPyroMy.
Pewams 3amaum ¢ UCIONB30BAaHHEM IIOHSATHUIH «KONHMYECTBO BEIIECTBAY,
KparHpie enuHHIBI M3MEpEHHS — MWJUITMMOJISIPHBIA M KIJIOMOJSIPHBIA | «MOJSpHAs Macca, «MOJIIPHBIA 00BEM ra30By, «IOCTOSHHAS ABOTaIpoOy.
00BEMBI r'a3000pa3HBIX BEIIECTB.
Pacuérel ¢ ucnonp30BaHMEM IOHATHH  «KOJMYECTBO  BEIECTBAY,
«MOJISIPHAsI Maccay, «MOJIPHBIH 00beM I'a30By», KIIOCTOSTHHAS ABOTaAPOY.
JemoncTpauuu. Mojens MOISIPHOTO 00beMa ra3000pa3HBIX BEIIECTB
32-33 Pacyérsl Mo XuMHUIECKUM Pacuersl ¢ UCIONB30BaHMEM TIOHATHH  «KOJMYECTBO  BEIIECTBAY, Xapaxmepuzosamb KONNYECTBEHHYIO CTOPOHY XHMHYECKHX OOBEKTOB W
YpaBHEHUSIM «MOJIIPHASI Maccay, «MOJIIPHBIH 00bEM Ta30By», «IUCIO ABOTAAPO» TIPOIIECCOB.
Pewiamv 3amaum ¢ WCMOJB30BaHUEM IOHSTHH «KOJIMYECTBO BELIECTBAY,
«MOJIIpHAsI Maccay, «KMOJISIPHBIH 00beM Ta30BY, «IIOCTOSTHHAsT ABOTaIpo»
34 Boga. OcHoBanus T'uapoctepa. KpyroBopot Bojpl B mpupoje. Pusmueckue U XuMudeckue | OO0bsicHamb, 9TO TaKOE «OCHOBAHUMY», «IIEIOUN», «KAYCCTBEHHAS PEaKIUsi»,

CBOWCTBa BOJBI: BSaHMOﬂeﬁCTBHe C OKCHJIaMHU.

OcHoBaHHus, UX cocTaB. PacTBOpHMOCTh OCHOBaHUH B Boje. l3meHeHme
OKpacky HHAMKATOpOB B ILeNO4YHOM cpeae. llpeacraBurenu menoueii:

TUAPOKCUBI HATPUA, KAl U KaJIbIUA.

Jemoncrpanuu. Komnexuus ocHoBanuil. JlaGopaTopHble ombIT. 15.

CKAHIAUKATOP».

Knaccugpuyuposams ocHOBaHUS TIO PacTBOPUMOCTH B Boje. Onpedensimo

NPUHAUISKHOCTH HEOPTaHMIECKHUX BEIIECTB K KJIacCy OCHOBaHHM 10 hopmyte.

Xapakmepzwoeamz) CBOMCTBA OTICIHHBIX HpeIICTaBPITeHeﬁ OCHOBaHUI.
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W3menenue OKpaCK1 HHIANKAaTOpPOB B IET0YHON cpene.

Hcnonvzosamo Ta6J'II/IHy PaCcTBOPUMOCTU JId ONPEACTICHUSA PACTBOPUMOCTH

OCHOBaHHH.

35

PactBopsl. MaccoBas noins

paCTBOpéHHOFO BCIIECTBA

PactBoputens u pactBopéHHOe BemecTBO. PactBopbl. PactBopeHnue.
I'unpatel. MaccoBast o pacTBOPEHHOTO BellecTBa. Pacuérel, cBA3aHHbIC

C UCITOJIb30BAHUECM IMOHATHA «MacCCOBas J0JIs1 paCTBOpéHHOFO BCIICCTBaA».

JlaGopaTopHblii onbIT. 16. O3HakoMiICHHE C IpenapataMH JOMallHen
WM HIKOJIBHOM alTeYyKH — pacTBOpaMM MEPOKCHIA BOLOPOJa, CIMPTOBOH

HACTONKM HO/ia U HAIIATBIPHOTO CIHpPTa

06‘bﬂCH}Zmb, YTO TaKO€ «MaccoBas N0JI paCTBOPEHHOI'O BEIICCTBAY.

Yemanaenueamo ananoruu ¢ 006EMHOM J10JIEH KOMITOHEHTOB ra30BOM CMECH

Pewams 3amauv ¢ WCHOJIB30BAaHMEM TOHATHH «MaccoBas JOJs 3JEMEHTa B
BCLICCTBE», «MacCoBasg MA0JId PACTBOPEHHOTO BEIICCTBAY, «oObeMHas J0JIs1

F33006p33HOF0 BCIICCTBA»

36

IIpakTrueckas pabora 5

[IpuroToBneHue pacTBOPOB COJICH ¢ UX 3aJJaHHON MacCOBOH poiei

Pabomams ¢ mabopaTopHsIM 000pYJIOBAaHHEM W HArpPEeBATEIbHBIMH MPHOOpAMHU

B COOTBETCTBHUHU C IIPaBUJIaMU TEXHUKU 0€30I1aCHOCTH.

Buinoansms  mpocteiimiie  mpueMsl  oOpamieHHs ¢ J1abOpaTOpHBIM

000pyJOBaHUEM: C MEPHBIM IIMINHIPOM, C BECAMH.

Habniooams 3a cBoiicTBaMu BCLICCTB W ABJICHUAMHU, MNPOUCXOAAINIUMHU C

BEIIIECTBAMH.

Onucbleans SKCIEPUMEHT C OMOIIBIO €CTECTBEHHOTO (PYCCKOTIO HIIN POJHOTIO)

s13bIKA U s13bIKa XuMuu. Cocmaesisimes OTYETHI 110 pe3yiabpTaTaM MpOBEACHHOTO
OKCIEPpUMEHTA

Tomosums pacTBOpHl C ONpPEIETeHHOH MacCcOBOH JO€il pacTBOPEHHOTO

BEIICCTBA

JlomamHuii skcnepuMenT 2

BI)IpaIIII/IBaHI/Ie KPUCTAJJIOB  QJIFOMOKaJIMEBLIX KBAaCIOB WM MEIAHOTO

Buinonausme 6e301acHble B JAOMAalIHUX YCJIOBUAX 3KCIIEPUMCEHTBI, IPOBOAUTH
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Kyropoca

Ha6J’IIOI[eHI/I${ 3a pOCTOM KpHCTAJJIOB.

Oghopmasme 0TUET O POAEIAHHON paboTe C UCHOJIb30BAHUEM PYCCKOTO SI3bIKa

" sA3bIKa XUMHUH

37 O06o00m1eHne U cucTeMaTu3alys 3HaHuH 1o TeMe «BaxHelne mpeJcTaBUTEIN HEOpraHUUECKHUX BenlecTB. KonuecTBeHHbIE OTHOLICHUS B XUMUID)
38 KonrponbHas padora 1o Teme «BakHelie npeacTaBuTeNnn HeOpraHMYeCKUX BelecTB. KoJIM4ecTBeHHbIE OTHOIICHUS B XUMUI»
OcHOBHBIE KJIACCHI HEOPraHUYeCKUX coenHenuii (12 v)
39-40 Oxcunel: knaccuduranus 1 | O0o0menne cBeJeHHH 00 OKCHAAX, WX KIAaCCU(UKAIWU, Ha3BaHUSIX U | OOvAcHAmMb, YTO TaKOe HECOIe00pas3ymIe OKCHUABL, COJIC00pasyromIre
cBoifcTBa cBoiictBax. CrIOCOOBI MOyYeHUS] OKCHIOB OKCHJIBI, OCHOBHBIE OKCHBI, KHCIIOTHBIE OKCHIBI.
JlaGopaTopHble ONBITHI. Xapaxmepuzoeams 00IIHEe XUMHUYECKHAE CBOMCTBA COJICOOPA3YIOIINX OKCHIOB
(xuCIOTHBIX M OCHOBHBIX) Cocmaensame ypaBHEHHS PEaKIU C ydacTHEM
17. B3aumopeicTBUEe OKCHIa KAJIBIHUA C BOAOM.
OKcUNOB. Habniodams 1 onuceieams Peakluy ¢ y4aCTHEM OKCHIOB C TIOMOIIBIO
o €CTECTBEHHOTO (PYCCKOTO WIJIM POTHOTO) S3bIKA U A3bIKA XUMHH.
18. IloMyTHEHHE U3BECTKOBOI BOJIbI
IIpogooums ONBITEI, NOATBEPXKAAIOLIME XUMHYECKHE CBOWCTBA OKCHIOB C
COOJTIOIEHNEM TIPaBHJI TEXHUKH O€30TTaCHOCTH
41-42 OcHoBaHUS: OcHoBaHus, X Kiaccu(pHUKanus, Ha3BaHUs U cBoiicTBa. B3anmoseiicteue ¢ | Cocmasnsims ypaBHEHUS PEaKIMid C y4aCTHEM OCHOBaHHA.
KIIacCU(pHUKAIISL W | KUCIOTaMH, KHCIOTHBIMH  OKCHIAMH ¥  COJAMH.  PazjoxkeHue
. . . Habnwdame WM onucviéamv peakqud C y4acTHEM KHCIOT C IIOMOIIBIO
CBOHCTBa HEpacTBOPUMBIX OCHOBaHMH. CTI0COOBI OTY4eHHS OCHOBAHHH.

JlabopaTopHble onbIThl. 19. Peaknus neitpamuzauuu. 20. Ilomydenue
rugpokcuna meau(Il) u ero B3anmoseiicTBre ¢ KUCIOTOH. 21. Pa3noxenne

ruapoxcuaa meau(ll) mpu HarpeBaHuu.

€CTECTBEHHOT'0 (PYCCKOTO MM POJHOIO) SA3bIKA U A3bIKA XUMHUH.

Hpoeoc)umb OIBITBHI, MOATBEPKAAONINE XUMHUYICCKUEC CBOICTBa OCHOBaHHﬁ, C

COGJ’I}OJIGHI/ICM npaBUJl TEXHUKU 0€30IMacHOCTH
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43-44 Kucnoter: knmaccudukamus | Kucnotsl, ux xinaccudukanus M HazBaHus. OOIIue XUMUYECKIE CBONCTBA | Xapakmepuzoéamsb 00IINE XUMUYCCKHE CBOMCTBA KHCIOT
U CBOWCTBA KHCIOT. B3anMoelcTBre KHCIOT ¢ METAIIIAMHU. DNEKTPOXUMUIECKUH P
. N Cocmasnsams ypaBHEHHsSI peakIMi C ydacTHeM KHCIOT. Habniooamv u
HanpsHKeHHH MeTaioB. B3aumopeiicTBue KHCIOT ¢ OKCHIAMH METaNIOB.
. N ONUCHIBaMsb PEAKIUN C yIaCTHEM KUCIIOT C IIOMOIIBI0 €CTECTBEHHOTO (PyCCKOTO
B3auMoselicTBe KHCIOT C OCHOBAaHHMSIMH — pEakIMs HeHTpain3amu.
. WU POIHOTO) SI3BIKA U A3bIKA XMMHH.
BzaumoneiictBue kuciaor ¢ comsmu. [lomydeHne O€CKHUCIOPOIHBIX U
KHCIIOPOJICOAEPKAIIUX KUCIIOT. .
IIpogooums OIBITHI, MOATBEP)KAAIONINE XHMHYECKHE CBOWCTBA KHCIOT, C
. COOJTIOIEHNEM TIPaBHJI TEXHUKH O€30MIaCHOCTH
JlaGopaTopHsble onbIThHL. 22. B3anMoaelcTBre KUCIOT ¢ MeTaIaMu. 23.
B3aumozeiicTBre KUCIOT € CONIMU
45-46 Comu: wnaccudukammss u | Comn, ux Kiaccupukamus W CBOWCTBa. BsamMoneilictBue coiell ¢ | Pasmuuarhs MOHATHS «CpeiHHE CONM», KKUCIBIE COIIY», «OCHOBHBIE COIIM».
CBOICTBa MeTalslaMH, OCOOCHHOCTH J3THUX peakuuii. B3ammoneiicTBue comeit ¢
XapakTepu30BaTh 00IIMEe XUMUIECKHE CBOHCTBA COJICH.
COJISIMH.
. N Cocmasnsamo AQBHCHUSI PpEaKkIuil C actueM coneil. Habnwooamv u
JlaGopaTopHble onbIThl. 24. O3HaKOMJICHHE C KOJUIEKLIHUEH coiyieil. 25. P p i
. . OnUCHIBaMs PEAKIMU C yIaCTHEM COJIEH C MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO
Bsaumoneiicteue cynbdara memu(ll) ¢ xenesom. 26. BzammopeiicTBue
. WITH POJTHOTO) SI3bIKa U SI3bIKA XUMHHU.
coJIeH C COMSIMHU.
IIpogooums OMBITHI, TONTBEPXKIAIONINE XHMHYECKHE CBOWCTBA COJIeH C
COOJTIOZICHHEM MPABHJI TEXHUKH 0€30MaCHOCTH
47 I'enernueckas cBsa3b | ['eHeTnueckue psapl MeTaula M HeMeTayula. ['eHeTuueckas CBs3b MEXAY | Xapakmepuzoeamb TOHATHE «TEHETHUUYECKUH Psiiy».
MEXAY KJIaccaMM | KJIacCaM{ HEOPTaHHMYECKUX BEIIECTB.

HEOPTaHNYCCKUX BEIIECTB

JlaGopaTopHsle ombIThl. 27. ['eHeTMdueckas CBSI3pb Ha TpHMeEpe

COCAUHECHUM MEIH

Hﬂﬂ}ocmpupoeamb TEHETUYECCKYIO B3aUMOCBA3b MEXAY BEIICCTBAMU:

IMPOCTOEC BEUIECTBO — OKCU] — TUAPOKCHU[ — COJIb.

3anucwvieamo YpaBHEHUSA peaKHHﬁ, COOTBETCTBYIOIINX MOCICAOBATEIIBHOCTHU

(«uemoukey) MpeBpalieHnil HEOPraHUYECKUX BEIECTB PA3IMYHbIX KJIACCOB.
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48 IIpakTraeckas padora 6 Pemienue skcriepUMEHTaNIBHBIX 33134 Ymemsv obpamatbcsi ¢ 1abopaTopHBIM 00OpYZOBaHMEM W HArpeBaTSILHBIMU
mpudopaMu B COOTBETCTBHU C NPABUIIAMU TEXHUKH G€30TTaCHOCTH.
Pacnosnasams HeKOTOpbIC aHHOHBI U KATUOHBL.
Habnrodams cBoMCcTBa IIEKTPOIUTOB U IPOUCXOIAIIUX C HUMHU SIBICHHUH.
Habniooams u onucvliéams PeakUM € Y4aCTHEM 3JIEKTPOIMTOB C IOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO MM POITHOTO) SI3bIKA U A3bIKA XHMHH.
Dopmynuposamb BBIBOIBI IO PE3yIbTAaTaM IIPOBEAESHHOTO SKCIIEPUMEHTA
49 O0o0menye 1 cucTeMaTH3alys 3HaHHH 110 TeMe «OCHOBHBIE KIIaCChl HEOPTaHWIECKUX COCTMHEHUID
50 Kontposbphas pabora nmo teme «OCHOBHBIC KJIACCHI HEOPTAHUUECKUX COCTMHCHHIN)
[epuonuueckuii 3axon u [epuoguyeckas cucreMa xumudeckux 3i1emenToB /1. U. MenneseeBa u crpoenue atoma (9 4)
EcrectBenHble cemelicTBa EcrecTBeHHbIE ceMeiicTBa XMMHYECKMX DJIEMEHTOB: MIeJOYHble U | O6vsicHsambs TPU3HAKH, TO3BOJAIOMINE OOBEAUMHATH TPYNIBl XUMHYECKUX
XUMHYECKUX JIEMEHTOB. IIETOYHO3EMEIbHBIC METAJUTBI, TaJIOT€HBI, HHEPTHBIE (OIaropoJHbIe) Ta3bl. | AIEMEHTOB B €CTECTBEHHBIE CEMEHCTRA.
51

AmdoTtepHOCTB

AmdortepHOCTb. AMQOTEpHBIE OKCHABI M THUIPOKCHIBL. KomriekcHble

COJIn.

JladopaTopubie onbIThl. 28. Ilomyuenue amdorepHOro ruapokcuaa u

HCCIIEIOBaHKE €r0 CBOMCTB.

Pacprl@amb XUMHUYECKUI CMBICIT (3TI/IMOJ'[OFI/IIO) Ha3BaHUH ECTECTBEHHBIX

ceMeicTB
Apeymenmuposams OTHOCUTEIBHOCTh Ha3BaHUS «MHEPTHBIC T'a3b»

Ob6vschamp, 4To Takoe «aM(poTepHble coequHeHus». Habniodams u onucvisams
peakuuil Mexay BeLlecTBaMU C MOMOIIBIO PYCCKOTO (POXHOIO) S3bIKa M SA3bIKA

XUMHUU.

Xapaxkmepuzosams NBOWCTBEHHBIN XapaKkTepe CBOUCTB aM()OTEPHBIX OKCHIOB M
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TUAPOKCHUIOB.

Hpoeodumb OIBITHI IO TIOJYYEHUIO U IMOATBEPKACHUIO XUMHUYCCKUX CBOICTB
aM(I)OTepHI;IX OKCHUJIOB W THAPOKCHUIOB C CO6J'IIO,I[€HI/I€M npaBuI TEXHUKHU

0e30IaCHOCTH.

52 OTKpBITHE Otkpeitue JI. . MenneneeBbiM [leproandeckoro 3akoHa U CO3JIaHUE UM | Paznuuamb eCTECTBEHHYIO U HCKYCCTBEHHYIO KIIACCHU(HKAIINH.
J1. 1. MenneneeBbIM [Teproarueckoil CUCTEMBI XUMHUUECKUX JIEMEHTOB.
Apeymenmuposams oTHeceHHe [leproANIecKOro 3aKOHA K €CTECTBEHHON
Ilepnoauueckoro 3akoHa
Jemoncrpanuu. Pazmuunsie GopMbl TaOIMIl MEPHOAUICCKON CHCTEMBL | KIACCH(HKAIIUH.
MopnenupoBanue MOCTPOCHUS [epuoamueckoit CHCTEMBI
Mooenuposams XUMUYECKUE 3aKOHOMEPHOCTH C BBIJICJICHHEM CYIECTBEHHBIX
JI. . MenneneeBa
XapaKTEPUCTHK 00BEKTA M MPEACTABICHUEM UX B IPOCTPAHCTBEHHO-
rpadu4ecKoil MM 3HaKOBO-CUMBOJIMYECKOH hopme
53 OCHOBHEBIE CBEIICHHS O ATOMBI Kak ()OpMa CYIIECTBOBAHUS XUMHUYECKHAX 3JIEMEHTOB. OCHOBHBIC ObvAcHAMY, 9TO TAKOE «IIPOTOHY», KHEHTPOH», «IIEKTPOH», «XUMHUCCKHN
CTPOCHUH aTOMOB. CBEJICHHS O CTPOCHUHM aTOMOB. JlOKa3aTenbCTBA CIOKHOCTH CTPOCHHUS | 3JEMEHT», «MACCOBOM YHCIIO.
aToMoB. OmeiTe! Pesepdopna. [InanerapHast Mogens CTpOCHUS aToMa.
Onucvieams CTpOCHUE Apa aToMa HCHonb3ys [lepuoamaeckyro cucreMmy
CocTaB aTOMHBIX S7ep: MPOTOHBI, HEUTPOHBI. OTHOCUTENbHAS aTOMHAs | XUMHYECCKUX DJIEMCHTOB
Macca. B3auMOCBSI3b NOHATUH «IIPOTOH», «HEUTPOH», «OTHOCUTEIbHAs
. . Menneneesa.
aTOMHAas Macca.
THonyuams uHGOPMANIUIO IO XMMUH U3 PA3THYHBIX HCTOYHHUKOB,
JeMoncTpauuu. Moaen aToMOB XMMHUYECKHX 3JIEMEHTOB
aHanu3zuposams eg.
54-55 CTpoeHue 3JeKTPOHHBIX Muxpomup. OnextpoHbl. CTpoeHHE 3JIEKTPOHHBIX YpPOBHEH aToMOB | OO0wACHAmMb, YTO TAKOE SIEKTPOHHBINA CION WM SHEPreTUYECKUIl ypOBEHb.

YpOBHEil aTOMOB

XUMHUYCCKUX DJICMECHTOB

NoeNel-20 B Tabaune J1. U.

Meunneneesa.

xuMuyeckux eMeHToB Ne 1—20. IToHsiTHE 0 3aBEPIIEHHOM JIEKTPOHHOM

YpOBHE.

Cocmasnsimes CXEMbI pacnpencseHus 3JIEKTPOHOB IO J3JICKTPOHHBIM CJIOSIM B

JNIEKTPOHHOMN 000JI0UKe
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56 Ilepnoauueckuii 3aK0H Wzotonbl. ®usmueckuil cMmbpica cUMBOJMKK [leproandeckoil cuctemsl. | Packpvieams (QU3MYECKUH CMBICT: MOPSIKOBOIO HOMEpPa XHMHUYECKOTO
. 1. MenneneeBa u CoBpemeHHast (opMmynupoBka [leprommueckoro 3akoHa.  M3MeHeHMs | pieMeHTa, HOMepa epHoja U HoMepa IPYIIbL.
CTpOEHHE aToMa CBOWCTB 3JIEMEHTOB B IEPHOJAX W TPYNNaX Kak (YHKIHUS CTPOCHHS
ObvacHAMb 3aKOHOMEPHOCTH U3MEHEHHSI METAUTMYECKUX M HEMETaJUIMIECKUX
JJIEKTPOHHBIX 000JI0YEK aTOMOB
CBOICTB XUMHYECKHX JICMEHTOB ¥ UX COCAMHEHHH B IIEPHOAX U TPYIIax
57-58 XapakTepucTuka XapakTepucTuKka OJJeMEHTa-MeTalla W DJJIEMEHTa-HeMeTallla MO0 uX | Xapakmepuzoéamv XUMHUYECKHE DJIIEMEHTHI |—3-rO0 TEepHOAOB MO WX
XMMHYECKOT0 JIeMEHTa Ha | TojokeHnIo B [lepmoanmdeckoil cucreme xummdeckux smemeHtoB /. W. | monoxenuto B Ilepuoamueckoil cucreMe XUMHUYeCKHX diemeHToB /[ .
OCHOBAHUH €ro MoJIokeHns1 | MeHpeneesa. Meneneesa.
B Ilepuoanueckoii cucreme
JemoncTpanun. Moeny aToMoOB 31eMEeHTOB 1—3-T0 1eprooB Apeymenmuposams CBOMCTBAa OKCHIOB U THIPOKCHJIOB METAJUIOB U HEMETAJLIOB
MOCPEICTBOM YpaBHEHUI peaKiuit
59 3nauenue [leproguaeckoro | CooOmieHHs ydanuxcs O )KU3HH, HAy9IHOH 1 00IIEeCTBEHHOH JIeaTeNbHOCTH | Onpedenams NCTOTHUKA XUMUIECKOH HMH(OPMAIINI
3akoHa u [lepuoauueckoit J. 1. MenneneeBa «IleproauueckoMy 3akOHY He TPO3HUT paspylleHue, a
. Honyuams  HeoOXoauMmMyl0 HHGOPMALUIO W3 PA3IAYHBIX HCTOYHHUKOB,
CHCTEMBI XHMUYECKUX TOJIBKO Pa3BUTHUE U HAACTPONKH O0CIIAr0TCs
ananusuposamsv €€, ogopmasms UHOOPMAIMOHHBIA MPOAYKT, NpPe3eHmMo8ams
anemenros . U. P > opop bop POAYKT, 1p
€ro, eecmu HAyYHYIO JIUCKYCCHIO, OMCmAauéams CBOI TOUKY 3pCHUS WM
MenneneeBa > YRy 4 > Y 3P
Koppexkmuposams €&
Xumuueckas cBsizb. OKHCJINTEIbLHO-BOCCTAHOBUTEIbHbIE peakuuu (10 1)
60 Wonnas xumudeckas cBsi3b | MoHHas xuMudeckas cBsizb. VIOHBI, 00pa3oBaHHBIE aTOMaMH METAUIOB U | O0wACHAmMb, 9TO TAKOE HOHHAS CBS3b, HOHBL.

HemeTainioB. CxeMmbl 00pa3oBaHWS WOHHOW CBSI3HM U1 OMHApPHBIX
coeimHeHHi. loHHBIE KpUCTAIINYECKHE PelIETKH U HU3MIECKUE CBOMCTBA

BEIIECTB C ATUM TuUnoM pemeérok. [lonstue o ¢dopMynsHOI enuHMIEe

Xapaxmepuzosams MeXaHU3M 00pa30BaHUSI HOHHOM CBSI3H.
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BCIICCTBA.

Jemoncrpauuu. Buneodparmentsl u cnaiinel «oHHas XuMHYecKas
CBs3b». KOJIIEKIUS BEIIECTB ¢ MOHHOW XHMHYCCKOH CBS3bI0. Mopaemu

HMOHHBIX KPUCTAJUTUICCKUX peLHéTOK.

Cocmagisims cXeMbl 00pa30BaHUsI HOHHOM CBSI3H.

Hcnonvzoeams 3HAKOBOE MOACIIMPOBAHUE. Ol’lpe‘deflﬂmb THII XUMHYECKOU

CBsI3H 110 (I)opMyne BCIICCTBA.

IIpusoodums IpUMeEpHI BELIECTB C HOHHOH CBA3BIO.

Yemanasnusamo TMPUYUHHO-CIICACTBEHHBIC CBA3U MEXY COCTABOM BEIICCTBA U
BHIOM XHMHYECCKOU CBA3U, MEKIAY HOHHON CBS3BI0 U KPpUCTAJUIMYECKUM
CTPOCHHUEM BCUIECTBA, MEKAY KPUCTAUIMYECKUM CTPOCHUEM BCUIECTBA U €TO

(pU3UYECKIMHU CBOMCTBAMHU

61 KoBanentnas xumudeckas KoBaneHTHass XuUMH4YeCKas CBsI3b. OJEKTPOHHBIE W  CTPYKTypHBIE | O6®bscHAMb, YTO TAKOE KOBAJICHTHAS CBSI3b, BAJICHTHOCTb.
CBSI3b ¢opmynel.  KoBaneHTHas HenomsipHas cBs3b. Cxembl 00pa3oBaHUs
. . Cocmasnsamsb cxeMbl 00pa30BaHUs KOBAJICHTHON HETIOMSPHOW XUMHYIECCKOM
KOBAJIEHTHON CBA3M AN OHMHApPHBIX COCOWHEHHH. MOIeKylspHbe U
. . CBSI3U.
aTOMHbIE KPUCTAJUIMUECKHE PEIIETKH, CBOMCTBA BELECTB C 3TUM THUIIOM
€HIETOK.
p Hcnonvsosams 3HAKOBOE MOEINPOBAHNE.
Jemonctpamnn. BuneopparmenTs! u cnaiinsl «KoBaneHTHas XxumMudeckas .
Onpedensms TAIT XUMHYECKON CBSI3U 1O (hOpMyJie BEIECTBa.
cBa3b». Komexkuus BemecTB MOJEKYJISPHOTO U aTOMHOIO CTPOCHHS.
Mopnenu MONEKyJISPHBIX U aTOMHBIX KPUCTAJUIMYECKUX PEIIETOK. IIpusooums IPUMEPBI BELIECTB C KOBAICHTHOH CBA3BIO.
Yemanaenuseames IpraNHHO-CIEACTBEHHBIE CBS3M MEXKIY COCTABOM BEIECTBA U
BHJIOM XHMHUYECKOH CBS3M, MKy KOBAJICHTHOH CBSA3BIO M KPHUCTAJUTHIECKUM
CTPOEHHEM BELIECTBA, MEXKAY KPUCTAIIMYECKUM CTPOCHUEM BEILECTBA U €r0
(U3UIECKIMH CBOIICTBAMHI
62 KoBasienTHas nosspHast DIIEKTPOOTPUIIATEIBHOCTD. Psa anekTpooTpuniarenbHocTu. KoBaneHTHas Obwvscusamo, 4TO Takoe KOBQJICHTHAS noJIsipHast CBSI3b,

XUMHUYCCKas CBA3b

NoJISIpHAst XUMHYecKas CBsi3b. Jlumosb. CxeMbl 00pa30BaHus KOBaJCHTHOM

HOHSIpHOﬁ CBA3H OJIA 6I/IHapHI)IX COCIMHEHUN. MOHeKyHHpHLIe 1 aTOMHBIC

3JIEKTPOOTPULATEILHOCTD, BOSTOHKA MU CYOIMMAIHs.
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KPUCTAJIIIMICCKUE peH_IéTKI/I, CBOWCTBA BEIICCTB C OTUM TUIIOM peHIéTOK.

JemMoHcTpanuu. Mojens MOJNEKYTAPHBIX U aTOMHBIX KPHCTAIIMYECKHX

pemeTok

Cocmaensime cxeMbl 00pa30BaHUs KOBAICHTHOM HOJIIPHON XUMHYECKOI CBSI3H.
Hcnonvsosams 3HAKOBOE MOJEIHUPOBAHUE.

Xapaxmepuzoeams MeXaHU3M 00pa30BaHM MOJSIPHON KOBAJICHTHON CBS3H.
Onpeoensams TAII XUMIYECKON CBS3U 1O ()OPMYJIC BEIIECTBA.

IIpu6odums IprMEpHI BEIIECTB C KOBAICHTHOM MOIAPHOH CBA3BIO.

Yemanasnusamsp TMIPUYUHHO-CIICACTBEHHBIC CBA3U MEXKIY COCTAaBOM BEIICCTBA U
BHIOM XHMHYECKOM CBA3HU, MCKOY KOBaJICHTHOH CBS3BIO U KPUCTAIITNYECKUM
CTPOCHHUEM BCUIECTBA, MEKIAY KPUCTAUIMYECKUM CTPOCHUEM BCUIECTBA U €TO

(pU3UYECKIMHU CBOMCTBAMH.

Cocmasnsims GOpMyIbl OUHAPHBIX COCTMHEHHN MO BAJICHTHOCTH M HAXOOUMb

BAJICHTHOCTH 3JICMCHTOB I10 Q)opMyne 6I/IHapHOFO COCAUHCHUAA.

Hcnonvzosams MaTE€pUaIbHOEC MOICIIUPOBAHUE

63

Mertammmaeckast

XUMHUYECCKas CBA3b

Merannnyeckass XUMHYECKasi CBSI3b W METAJUTMUECKass KPHUCTaJUIMYecKast
pewérka. CBoiicTBa BelIeCTB ¢ ATUM THIOM pemi€érok. Exunas nmpupona

XHMHYECKHX CBSI3€EH.

Hemoncrpauuu. BuneodparmeHTs! u cnaiasl «Mertammdeckas

XUMHUYCCKas CBA3b». KOJ'IJ'[eKLII/Iﬂ «MeTaJlIbl U CIUIaBBI».

JlaGopaTopHble onbIThI. 29. M3roToBiaeHue MOJEIH, WLTIOCTPUPYIOLIEH

CBOICTBA METAJUTMYECKOM CBI3H

Ob6vsicHAMb, 9TO TAKOE METAJUIMYECKAS CBSI3b.

Cocmaensime cxeMbl 00pa30BaHUs METAUTNUECKOH XUMUUECKOH CBSI3H.

Hcnonvzoeams 3HAKOBOE MOACIIMPOBAaHUE.

Xapaxmepuzosams MeEXaHU3M 00pa30BaHMS METAININIECKOH CBSI3H.

Onpedensamyb TAII XUMUYECKOH CBSI3H 110 ()OPMYIIe BELIECTBA.

Hpueoaumb TNpUMEPLI BEIIECTB C METAJUIMIECKOM CBSI3BIO.

Yemanasnusamsp MPUIUHHO-CIICACTBEHHBIC CBA3HU MECK/Y COCTaBOM BEIIECTBA U
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BHUJIOM XUMAYECKON CBA3U, MCXKY METAJTMYECKON CBS3BIO U KPpUCTAINTUNYCCKUM
CTPOCHUEM BELICCTBA, MEXAY KPUCTAJUVIMYECKUM CTPOCHUEM BELIECTBA U €Tr0

(pU3UUECKIMHU CBOMCTBAMHU.

Hcnonvzoeamv MaTEpUuaIbHOE MOAEIIMPOBAHUE

64 CreneHb OKUCTICHUS Crenenp okucneHus. CpaBHEHHE CTCIICHH OKHCICHUS W BaJCHTHOCTU. | OObACHAMb, YTO TAKOE «CTEICHb OKHCIICHHS, «BaJICHTHOCTEY.
[IpaBuma pacuéra cTemeHeld OKUCIEHHS MO (OpMyJaM XUMHUYCCKHX
. Cocmasnames GopMyIbpl OMHAPHBIX COCIMHEHHI Ha OCHOBE O0IIEro crmocoda
COCIMHCHUHN
HX Ha3BaHUM.
Cpasnusams BaJEHTHOCTh U CTETICHb OKHUCIICHHSL.
Paccuumuvieams creneHn OKUCICHUS IO GOPMyTaM XUMHYECKUX COCIHHCHUN
65+66 | OxHCIUTENHHO- OKHCIUTETHHO-BOCCTAHOBUTEIILHBIE PEAKIIIH. ObvsicHAimb, YTO  TaKOC  OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIC  PCaKIUH,
BOCCTaHOBHTEIILHBIC OKHCITUTEITh, BOCCTAHOBHTEIIh, OKUCIICHUE, BOCCTAHOBIICHHE.
OmnpezeneHne CTENEHEH OKHUCICHUS [UIi  3JEMEHTOB, O0O0pa3yoIIHUX
peakuun
BEIIIECTBA Pa3HBIX KJIacCOB. PeakiMu MOHHOTO OOMEHa M OKHCIHMTENBHO- | Knaccuguyuposams XUMUYECKHUE PEAKIIHIA MO MPU3HAKY «H3MEHEHHE CTEIeHEH
BOCCTaHOBHTENIbHBIC peakiiuu. OKUCIUTENh U BOCCTAHOBUTEb, OKHUCICHUE | OKHUCICHHS dJICMEHTOBY.
1 BocctaHoBJeHHe. CocTaBleHNEe YpaBHEHNH OKUCITUTENb
Onpedensimes  OKHCIAWTENIb W BOCCTAHOBUTENb, MPOIECCHl OKUCICHHS |
HO-BOCCTaHOBHTEIILHBIX PEAKIMii METOIOM 3JICKTPOHHOTO OanaHca. BOCCTaHOBJICHUS.
JemoncTpauuu. B3aumoseiicTBie 1UHKA C CEpOM, COJITHOM KHUCIOTOH, | Mcnonb3oeamb 3HAKOBOE MOJEIMPOBAHUE
xnopunoMm Mmeau(Ill). lopenne wmarnusa. B3aumojeiicTBue XJIOpHOH U
CEpOBOIOPOTHON BOIBI
67 O0600menne 1 cucTemarusanusi 3HaHuil o TemaM «llepuoauueckuit 3akoH u [lepuoauueckas cucrema xumuueckux snementoB J.M. MenzaeneeBa u crpoeHue atoma» U «CtpoeHue

BCIICCTBA. OKHCIINTEIHHO-BOCCTAHOBUTEIbHBIE peaKkum»
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68 Kontposnpras pabora mo Temam «[lepuommdeckuii 3akoH u [lepuommueckas cuctema XuMmH4eckux snemeHToB J[.M. MenneneeBa u ctpoeHue atoma» u «CTpOcHHE BEIIECTBA.

OKHCIINTEIbHO-BOCCTAHOBUTEIbHBIC peakunm»

Pezeps NToroBsbIi ypok
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le/lMepHOB TeEMaTH4YeCKOoe IVIaHUPpOBaHUue 9 kJjacca

(2 4 B Henem0, Beero 70, u3 HUX 4 4 — pe3epBHOE BpeMsi).

Homep
OcHOBHOe coep:kaHue
a T XapaKTepHCTHKA OCHOBHBIX BH/IOB JleITeJIbHOCTH 00y4alouuxcs (Ha
eMa ypoka . .
YPOKOB YPOBHe Y4eOHBIX JeiicTBHil)
ypoka
n/n
IloBTOpenue o 06o01meHue cBeeHmii o Kypcey 8 kiacca. Xumuueckue peakuuu (5 1)
1 Krnaccuduxarms Bunapusie COCTMHEHHSI. Oxcumbt coneoOpasyromnre u | Xapaxmepuzoéamb  OKCHABI, THUAPOKCHABI  (OCHOBaHUS, aM(pOTepHbIE
HEOpraHWYECKHX BEIIECTB U | HecosjeoOpasytonye. ['MApOKCHABL: OCHOBaHHS, aM(OTEpHBIE, KUCIOTHL. | THAPOKCHABI, KHCIOPOACOJEPIKAIINE KHUCIOTHI) M COJM IO IUIaHYy: COCTaB,
HX HOMEHKJIaTypa CpenHue, KHCITBIE, OCHOBHBIE COJIH. croco0b! 00pa3oBaHMs HA3BaHMUI, XapaKTepHbIE CBOMCTBA M ITOTyICHHE.
Jemonctpamun. O3HakOMJIEHME C  KOJUIGKIMSIMH ~ MeTalioB  u | Kraccuguyuposams — oxkcunsl, THApOKcHIbl (OcHOBaHMs, amdoTepHbIe
HeMeTautoB. O3HaKOMIIEHHE C KOJUIEKIIUSIMU OKCHIOB, KHCIIOT M CONeH THAPOKCHIBI, KHCIOPOJCOASp)KAIINE KHCIOTBI) W COJNM 10 PA3THIHBIM
MpU3HAKaM.
Ymems moATBepKIATH XapaKTEPUCTUKY OTAENBHBIX MPEICTAaBHTENEH KIacCOB
HEOPraHNYCCKUX BEIIECTB YPABHECHUAMU COOTBETCTBYIOLINX peaKL[I/IP'I.
Packpuieams B3aUMOCBSI3b MEXKIy KJIacCaMH HEOPraHMYECKHX COCANHEHHH,
KaK TeHETHYECKYIO
2-3 Krnaccudukarust O06oOmIeHne CBEACHWH O XuMHYecKHXx peakiusx. Krmaccudukanust | O6vsicHames TOHATHS «XHMHUYECKAs PEAKIUSI», «PEAKIMA COCAUHCHUN,

XUMHUYECKUX PEAKIIUI IO

XUMHUYECKHX PEAKLUUH MO pa3IUYHbIM OCHOBaHMSAM: COCTaBy M UHUCIY

pearupyomux u - 00pa3yrOIIIXCs st dexry,

BCIIECTB, TCIIIOBOMY

«PEAKIUU PA3JIOKCHUAY, KPCAKLIUU OGMGHa)), «pCaKlUU 3aMEUICHUA», «KPCAKIIUU
Heﬁrpanmam/m», «OK30TEPMUICCKUE PECAKIUNY, «OHAOTCPMHUUICCKUE PECAKIIUN Y,
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Ppa3JIMYHBIM OCHOBAaHUSAM

HallpaBJICHUIO,  W3MEHCHMIO  CTeNeHeH  OKUCIECHUS  JJIEMEHTOB,
o0pa3ylolx  pearupymomge  BemiecTBa,  (ase,  HCIOIB30BAHUIO
KaTanu3aropa.

JlabopaTopuble  ombIThl. 1.  BsammogelictBue  ammmaka |

xjiopoBosiopoa. 2. Peaknus Heirpanmsanuu. 3. HaGmoaeHne TemioBoro
a¢dekra peakunu HeTpanuzauy. 4. BanMo/elicTBIE CEpHON KHCIOTHI C
okcunom memu(ll). 5. PasnokeHme mnepokcuga BOZOpPOAa C HMOMOIIBIO
KaTanassl KapTodes

«O6paTI/IMI;Ie peakun», «H€06paTI/IMLI€ peaKkuun», «OKHCJIUTCIIBHO-
BOCCTAHOBUTECJIBHBIC PpE€aKIUuN», «TOMOTEHHBIE pEaKIUuN», «reTEPOrcHHBIC
peakuuny», «KaTaJIUTUYCCKUEC «HCKATAJTIUTHYCCKUC

peakuuny, peakuuny,

«TeIIOBOH AP PEKT XUMHUYECKOH PeaKkLum.
Knaccuguyuposame XuMmdecke peakiiuy 10 Pa3IHIHBIM OCHOBAHUSIM.

Onpec)efmmb OKUCIIUTEJIb W BOCCTAHOBHUTECJIb, IPOLUECCHI OKHCICHUA U
BOCCTaHOBJICHUA.

Habnooams 1 onucvbieams peaklui MEXIy BEIECTBAMHU C MOMOIIBIO PYCCKOTO
(poIHOTO) SA3bIKA U A3BIKA XHMUHU

45

[TonsTue o ckopoctu
XUMUYECKOH peaKIyu.
Karamus

IlonsiTe o ckopocTH XUMHUYECKOW peakuuu. PakTophl, BIUSAIOIIME Ha
CKOpPOCTh XUMUYECKUX PEaKLuil: MpHpoja peardpyroliux BELIeCTB, HX
KOHIIGHTpAlLUs, TEeMIeparypa, IUIOMaab CONPHKOCHOBCHUS, HAINIHE
kaTanusaropa. Karamms.

JleMoHCcTpanuu. 3aBUCUMOCTbh CKOPOCTH XMMHYECKOW PEaKIUU OT
HPUPOJIBI PEarupyroNHX BemecTB. 3aBUCHMOCTb CKOPOCTH XUMHUUECKOM
peaKiu OT KOHLEHTPALUH PearnpyrounX BEIeCTB. 3aBUCUMOCTb
CKOPOCTH XUMHUYECKOH PeaKknuy OT IUIONA 1 CONPUKOCHOBEHUS
pearupyromuX BEmeCTB (KKUISIIUHA CII0H»). 3aBHCUMOCTD CKOPOCTH
XHMHYECKOH PEaKLU OT TeMIIEPATyphl pearupyrOLINX BEIIECTB.

JlaGopaTopHbie ONBITHI. 6. 3aBUCHIMOCTh CKOPOCTH XUMUYECKON PEeaKIHN
OT NPHPOJIBI PEarnPyIOIINX BEIIECTB HA TPUMEPE B3aNMOICHCTBHS
pacTBOPOB THOCYNIb(aTa HATPUS U XJIOpHIa OapHs, THOCYIb(aTa HaTPUSI U
COJISTHOM KUCIIOTHL. 7. 3aBHCUMOCTD CKOPOCTH XHUMHUYECKOI peakul OT
TPHPOABI METAIIOB MIPU UX B3aHUMOAEHCTBUY C CONSTHOM KHCIOTOH. 8.
3aBUCHMOCTh CKOPOCTH XHUMHIECKOH PEaKIMU OT IPHPOABI KHCIIOT IIPH
B3aMMOJICHCTBHH UX C KeJe30M. 9. 3aBUCUMOCTb CKOPOCTH XMMUYECKON
peakuuu oT Temnepatypsl. 10.

3aBUCHMOCTh CKOPOCTH XUMHUYECKOM PEeaKIK OT KOHIeHTpauu. 11.
3aBUCHMOCTH CKOPOCTH XHUMHIECKOH PEaKIMH OT TUIOIaII

Ob6vacHamy, 9TO TAKOE «CKOPOCTh XUMUYECKOH PEaKIUm».
Apzymenmuposams BIOOp €AVHUI] U3MEpeHHs Vp.

Yemanasnusamo NPpUYUHHO-CIICACTBEHHBIC  CBA3U  BJIMAHHUA  Pa3IMYHBIX

(hakTOpPOB HA CKOPOCTH XUMHUIECKUX PEAKIIHH.

Habniooams 1 onuceiéams peakny MEXIy BELIECTBAMHU C MOMOIIBIO PYCCKOTO
(poIHOTO) A3bIKA U SI3bIKA XUMHH

Ilposooums OMBITHI, MOATBEPKAAIOIINE 3aBHCUMOCTD CKOPOCTH XHMHUYECKON
peakiuu OT pa3TuUHbIX (HAKTOPOB
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COIIPUKOCHOBEHUS PEarkpyIOIIKX BellecTB. 12. 3aBUCUMOCTh CKOPOCTH
XUMHYECKON PEaKIUU OT KaTaln3aropa

Xumuyeckne peakuum B pacrsopax (10 1)

6 DJeKTpoIuTHIeCcKast TlonsTue 00 9MEKTPONUTUYECKOH OHCCONMALMH. OJEKTPONUTHl W | Xapaxkmepuzosamo MOHSTHUS «QNEKTPOIUTHIECKAS JHCCOIMANS,
JMCCOIHALIUS HEUIEKTPOIUTEL. MeXaHU3M ANUCCONMALUN 3IEKTPOIUTOB C PA3IUYHBIM | «AJICKTPOJIUTHD), HEIIEKTPOIHTHD).

XapakTepoM cBsi3u. CTeneHb dIeKTPOIUTHIeCKor aucconuanun. CHIbHbIe

¥ CTaGble MEKTPOIHTHL Yemanasnueame ~— NPUYIMHHO-CIEACTBEHHBIE  CBSI3M  MEXIY  IPHPOAOH
JJIEKTPOJIUTA U CTETICHBIO €r0 JUCCOLNALIIH.

JdemoncTpauuun. lcnblTanue BemiecTB M MX ~ pacTBOPOB  Ha

3MEKTPONPOBOTHOCTD Yemanasnueames TMPUIMHHO-CIIEICTBEHHBIE CBSI3M MEXKAY THUIIOM XHMHYECKOM
CBSI3H B 2JIEKTPOJIUTE M MEXaHU3MOM €r0 JIHCCOLHUALIH.

JlabopaTtopuslie onbIThl. 13. Jluccommanust cnaObIX 3JEKTPOIHMTOB Ha

HpUMepe YKCYCHOM KHUCIIOTBI.

7 OcHOBHBIE nonokeHust | OCHOBHBIE TONOXKEHUSI TEOPHUH  JNEKTPONUTHYECKOM IUCCONMANWH. | Xapakmepusogams  TIOHSATUSL ~ «CTENEHb  AWUCCOLHUAINM»,  «CHIIbHBIC
TEOpUu Kraccudukanms MOHOB U UX cBOicTBa. KHUCIIOTBI, OCHOBaHUS U CONU KaK | DIEKTPOJMTHI, «CIAa0ble AJIEKTPONUTED», «KaTHOHBD), «QHUOHBI», «KHCIOTBD»,
NEKTPOIUTHIECKOH SMEKTPONUTEL VX Knaccudpukanus 1 IUCCOIHAIINS. «ocHOBaHUS», «comm». Cocmagnamb  ypaBHEHHS  SJNEKTPOIUTHIECKOI
mucconnanuu (TO/) JIMCCOLIMAIIMH KHCIIOT, OCHOBAHUI U COJICH.

JleMoHcTpamuu. 3aBUCUMOCTB 3JIEKTPOIPOBOJHOCTH YKCYCHOM KHCIIOTHI
OT KOHIEHTpanuu. JIBMKEHHE OKpAIIeHHBIX HMOHOB B 3JEKTpHUUECKOM | Mimocmpuposams TIpUMepamMu OCHOBHEBIE TIOJIOKEHUS Teopuu
nosne. ANEKTPOIUTUYECKON JTUCCOIHALIHN.
Pasznuuams KOMIIOHEHTHI JJOKa3aTeNIbCTB (T€3UCOB, apryMEHTOB H  (OPMBI
JIOKa3aTeNbCTBA)
8—9 Xumpdeckre CBOHCTBa OO6mue XNMHIECKHe CBOMCTBA KHCIOT: U3MEHEHNE OKPACKH NWHIUKATOPOB, | Xapakmepusogamsp OOIIME XMMHUYECKHE CBOHCTBA KUCIOT C MO3HIUI TEOPUH

KHCJIOT B CBETC TCOPUHU

B3aUMOJICHCTBHE C METallaMH, OKCUAAMH M THUAPOKCHJAMH METaIOB U
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3J'[eKTpOJ'IPITPI'-IeCKOI71
JUCCoHaInuu

coisiMu. MoleKysipHbIe X HOHHBIE (TTOJHBIE M COKpANIEHHbIE) YPaBHEHHS
peakuuii. XHMMHUYECKHH CMBICI COKpAIEHHBIX YPaBHEHUH. Y CIIOBUS
IPOTEKaHUs Peakuuil MeXIy 3JIEKTPOJIUTaMH 10 KOHIA. Psax akTMBHOCTH
METAaJLIOB.

JlaGopaTopHble ONBITHI.
cpene. 15.Peaknus  HelfTpanm3anum pacTBopa HIETIOYH
pazimuHbiME Kucnotamu. 16. [lomydenne tuapokcuma menu(Il) m ero

14. H3meHeHHe OKpackud HHIUKATOPOB B
KHCJIOTHOM

B3aUMOJICHCTBHE C Ppa3JIMYHBIMU KHUCJIOTAMU.

18-20.
BsanmoneiictBue xucnor ¢ merauiamu. 21. KadectBeHHas peakuus Ha

17. B3aumopeiicTBue CHIBHBIX KHCIOT ¢ okcuaoMm Meau(1D).

kapOoHaT-uoH. 22. [ToxydeHnue cTyqHS KPEMHHEBON KHCIIOTHI.

23. KauecTBeHHas peaknus Ha XJIOPHUI- WK CyTb(aT-HOHBI

SHCKTPOHHTHQGCKOIZ JUcCCoLraluu.

Cocmasnsmo MOJICKYJIIPDHBIC, ITOJIHBIE W coxpaméHHme VOHHBIC YpaBHCHUSA
peaKHI/Iﬁ C y4aCTUEM KHUCIIOT.

Apaymenmupoeams BO3MOXKHOCTb IPOTEKAaHUsI PEaKLUil ¢ y4aCTUEM KUCJIOT Ha
ocHoBe npasuna beprose 1 psaa akTHBHOCTH METAIIOB.

IIpo6o0ums OMBITHI, NOATBEPIKAAIOIINE XUMUICCKUE CBOMCTBA KUCIIOT, C
COOJTIOZICHUEM TIPABIJI TEXHUKU 0€30M1aCHOCTH.

Habnooams 1 onucvbisams peakuy ¢ y4acTHEM KHCIIOT € IOMOIIBIO PYCCKOro
(poIHOTO) SA3bIKA U A3BIKA XHMUHU

10 Xumuyeckue cBoicTBa OOmue XMMHYECKUe CBOWMCTBA MHIenodyel: B3auMoJelcTBHe ¢ kucinotamy, | Cocmagisims MONEKYISIPHBIE, TOJHBIE M COKPAIlICHHBIE HOHHBIC YpaBHEHHS
OCHOBAHUII B CBETE TCOPHH | OKCHAAMH HEMETawioB, coisamu. OOmue XWMHYECKHE CBOICTBA | peakUuid C yyaCTHEM OCHOBAaHHMA.
INEKTPOIUTUIECKON HEpacTBOPUMBIX OCHOBaHMI: B3aUMOJAEHCTBUE C KUCIOTaMH, PAa3JI0KEHUE
IHCCOLHALIIN IIpU HATPEBAHHHL. Apaymenmuposams BO3MOKHOCT NIPOTEKAHUS PEAKIHH C y9acTHEM OCHOBAHUMH
Ha 0CHOBe TpaBuna beprone.
JlaGopaTopHble onbIThl. 24. lI3MeHeHHE OKpAacKd HHAMKATOPOB B
IENOYHOH cpene. 25. BaumMoelcTBIE IIenoueil ¢ YIIeKHCTBIM TasoM. | [[posodump OLBITHI, MOATBEPKIAIOIIME XUMUYECKHE CBOHCTBA OCHOBaHMH, C
26. KauecTBeHHas peakius Ha KaTHuOH ammoHusa. 27. IlomydeHue COOIO/ICHUEM MPABHUIT TCXHUKH 6E30M1aCHOCTH
runpokcuaa Menu(Il) u ero pasnoxenne
Habniooams n onucviéams peakyuy ¢ yIaCTHEM KHCIOT C TIOMOIIBIO PYCCKOTO
(poIHOTO) A3bIKA U SI3bIKA XUMHHU
11 XuUMH4ecKkue cBoicTBa OO0mne XuMHYECKHEe CBOMCTBA CPEIHUX COJIEH: B3aMMOICHCTBHUE C Xapaxmepuzoeamp 00IINEe XMUMHYECKHE CBOMCTBA COJICH C TO3WIMNA TEOPUH

coJiel B cBEeTEe TEOpUU
3JEKTPOTUTHUECKON
JHMCCOLUALIH

KHCJIOTaMU, IIeJI0YaMH, COJIIMU U MeTaJlllaMH. B3anMoIelicTBrEe KUCIBIX
CoJIeH CO IIeI0YaMH.

JlaGopaTopHuble onbIThL. 28. B3anMoneiicTBie kKapOOHATOB C KUCIOTAMH.
29. Iomyuenne ruapokcuaa xeneza(lll). 30. BzaumonelicTBue xeneza ¢
pactBopoM cynbgara menu(Il)

3HeKT‘p0HI/ITI/I‘IeCKOﬁ JUCCOLaIUU.

Cocmagasims MONEKYNSPHBIE, MOJHBIE M COKpAIIEHHbIE HOHHBIE YPaBHEHHs
peaxuuii ¢ yuactTueMm coiei.

Apzymenmuposams BO3ZMOXKHOCTb IIPOTEKAHUs PEaKIUi ¢ ydacTHeM cojel Ha
ocHoBe TpaBmia bepromre.

[Ipo6ooums ONBITEL, TMOATBEPXKIAIOIINE XUMHYECKHE CBOMCTBAa COJIeH, C
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C06J'IIO,Z[CHI/ICM paBUJI TCXHUKH 0€30MacHOCTH.

Habniooams u onucvléames peaknuy ¢ y9acTHEM COJICH ¢ HOMOIIBIO PYCCKOTO
(poHOTO) S3bIKA U SI3bIKA XHMHUH

12 [MonsTue o runponmse I'mppomus, kak oOMeHHOe B3amMoneHCTBHE coiedl ¢ Bomoil. I'mnmponmms | Vemanasnueams 3aBUCHMOCTH MEXKILy COCTABOM COJIM M XapaKTEPOM THAPOIIN3a
coeit COJIM CUJIBHOTO OCHOBaHMA M claboi KHCIOTHL. I'Mapomus comu ciaboro
OCHOBAHHS M CHIbHOH KucnoTsl. Ilkama pH. Ananusuposams cpey pacTBOpa COJIM C HOMOILBIO HHIUKAaTOPOB
Jemoncrpanuu. OnpeneneHne XxapakTepa Cpeabl B paCTBOpax COJeH. Ilpoenosuposame THII THAPOIIHM3A COU HA OCHOBE aHAIM3a €ro (pOpMyIIbl
13 IMpaktnueckass paGora 1. | CBolicTBa KHCIOT, OCHOBAaHHWH, OKCHIOB W cojeif B  cBere TeopuH | Ymems oOpamarbcs ¢ 1a0OpaTOpHBIM OOOpPYHZOBaHMEM M HarpeBaTelbHBIMU
Pemenue SNEKTPOIUTUIECKOH IUCCOLUALUK U OKHCIUTENbHO-BOCCTAHOBUTENIBHBIX | MPUOOPAMH B COOTBETCTBHU C NIPABIIAMHI TEXHUKH O€30TTaCHOCTH.
9KCTIEpIMEHTAIBHBIX 3a7a4 | peakiuii.
o TeMe Habniooams cBOHCTBA IIEKTPOIUTOB M MPOUCXOISIINX C HUIMU SIBJICHHUH.
«DNEKTPOTUTHIECKAS
JHCCOLMATIHSY Habnooams n onucbiéams peaklMy C y4acTHEM 3JIEKTPOJIHUTOB € IOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO HIIM POJHOTO) S3bIKA U SI3BIKA XUMUH.
Dopmynupoeamb BEIBOJBI IO pe3yJIbTaTaM IIPOBEACHHOTO KCIEPUMEHTA
14 O0001IeHNe 1 CHCTeMaTH3aLus 3HAHUH 110 TeMe «XHUMUYECKHe PeakIMU B PaCTBOPaX 3JIEKTPOIUTOBY
15 KontponbsHas pabora 1 mo Teme « XMMHUYECKHE PEaKIUH B PACTBOPAX HIIEKTPOIUTOB)
Hemertanabl 1 ux coequnenus (25 1)
16 OO1mas xapakTepucTuKa CrpoeHre aTOMOB HEMETAJLIOB M UX MoJiokeHue B [lepnoandeckoit Ob6vscHAMb, YTO TAKOE HEMETAILIIbL.

HEMECTAJIJIOB

cucreme. Psn anexrpoorpunarensHocty. Kpucraminueckue peméTku
HEMETaJIOB — MPOCTHIX BEIECTB. AJUIOTPOIHS U €€ IPHIHHBL.
Ousnueckue cBoiicTBa HeMeTaiutoB. O0LIMe XMMUYECKHE CBOMCTBA
HEMETaJUIOB: OKUCIIHTEIBHBIEC U BOCCTAHOBUTEINIBHEIE.

Hemoncrpannu. Komutekinss HemeTa/uioB. Moaen KpHCTALUTHISCKHX
PeIIETOK HEMETAJUIOB: aTOMHBIC M MOJIEKYJIsipHbIe. O30HATOP U MPHHIIUIIBI
ero paboThl. ['OpeHre HeMeTaIoB — MPOCTHIX BELIECTB: cepbl, docdopa,
JIPEBECHOTO YTJISL.

Cpamm@amb AJUTOTPONHBIC BUAJOU3ZMEHEHUS KUCIIOPOaA.
Pac;cpbteamb MPUYXUHBI AJUIOTPOIIUH.

Xapakmepmoeamb XUMUYECKHUE DJIEMCHTBI-HEMCTAJUIbI U NPOCTHIC BEUIECTBA-
HEMETAJJIbL: CTPOCHHE, q)HSI/I‘{eCKI/Ie ¥ XHMHYECKHE CBOKMCTBA HEMETAIIOB.

ObvsacHames 3aBUCHMOCTb OKHCIHTENBHO-BOCCTAHOBUTEIBHBIX CBOMCTB (MM
npeockasvliéams CBOWUCTBA) SJIEMEHTOB-HEMETAUIOB OT HX IIOJIOKEHHS B
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[lepuoaunueckoii cucreMe xuMuueckux 3nemMenToB Jl. 1. Menneneesa.

Yemanasnueamp TPUUUHHO-CIEACTBEHHBIE CBA3U MEXIY CTPOCHHEM aTOMa,
XUMUYECKOH CBA3bIO, TUIIOM KpPUCTAUIMYECKOM PEHIETKH HEMETaUIOB M HX
COCIMHEHUH, UX (PU3UUECKUMU CBOHCTBAMH.

,ZZOKCBblGamb OTHOCHUTEJIBHOCTh MOHATHH «METAII» U «HEMETAIIIDy

17 O0mas xapakTepucTuKa Tanorens!, ctpoeHne uX aToMOB M MouieKyls. Du3ndeckne U XUMHYECKUe | Xapaxkmepuzosamb CTpoeHNe, GU3NIecKHe M XUMHIECKHE CBOMCTBA, IOTydeHHUEe
anemeHToB VIIA rpynmst CBOWCTBA TaJIOTEHOB. 3aKOHOMEPHOCTH HM3MEHEHHsI CBOWCTB TAJOTEHOB B | M MIPUMEHEHHE TAJIOTCHOB B IUTaHE 00IIero, 0COOEHHOTO U €AMHUYHOTO.
— TraJIoreHoB 3aBUCHMOCTH OT HX moJioxkeHus B [lepnoaudeckoit cucreme. Haxoxnenne
rajoreHoB B NPHPOAEC W WX TOJydeHHe. 3HAYCHWE W MpHMEHeHHe | YCManaenusamp TPUIHHHO-CICACTBCHHBIC CBS3H MEXIY CTPOCHHEM aToma,
TaJIOrCHOB. XUMHYECKOH CBS3bI0, THIIOM KPHCTAJUNIMYECKOH PEMIETKH TalOreHOB, WX
(DU3MYECKIMHI U XMMHYECKUMU CBOWCTBAMU
JdemoncTpanuu. OOpa3mpl  TaIOTCHOB —  IPOCTBIX  BEIIECTB.
BsanmonelicTBue rajoreHoB ¢ MetajulaMH. BrITecHeHme xyopa GpoMom
WM MOJIa U3 PACTBOPOB HX COJIEH
18 CoenvHeHNs TaJIOTeHOB TanoreHoBOIOPOIBI M COOTBETCTBYIOLIME WM KHCIIOTHI: IUIABHKOBAs, | Xapaxkmepuzosamb cOCTaB, U3NYECKHE ¥ XMMHUUECKUE CBOWCTBA, ITOJYICHUE U
coJsHa, 6poMoBOIOpOAHAS, HOJOBOAOPOIHAS. Tanorenuapl. | MpUMeHEHHE COEIWHEHHUH TaJOTeHOB C HCIOIb30BAHUEM PYCCKOTO (POIHOTO)
KavecTBeHHBIE peakIMi Ha TaJOTCHUA-HOHBL [IpHMeHeHHe COSJMHEHWH | S3bIKA M SI3BIKA XUMUH.
TaJIOTeHOB M UX OHOJIOTHYEcKasi pOJib.
Hasvieams coeJUHEHNS TAIOTEHOB MO (GOpMyIIe U cocmasnamsb GOPMyIIBI IO UX
Jemonctpamusi. Koyutekuus mpupoHEIX COSTUHEHHUI XIIopa. Ha3BaHHIO
JlabopaTopHble onbIThL. 31. Pacrio3HaBaHMe rajgoreHuA-MOHOB Yemanasnueames IpUaUHHO-CIIECTBEHHBIE CBSI3H MEXIY XHMHUECKOH CBSI3BIO,
THUIIOM KPHUCTAUINYECKOH PEelIeTKH COSMHEHNI IaJOreHOB, UX QU3HYECKIMH H
XUMHYECKIMH CBOHCTBAMU.
IIposooums, Habmooams W onuceiBams XUMUYECKHH OSKCIICPUMEHT IO
pacIoO3HABAaHMIO TAJOTEHUA-MOHOB C  COOMIOJCHHEM TMPaBHI  TEXHUKH
6€30MacHOCTH.
Beinonnams pacdeTsl MO XUMHYECKMM (OpPMyJTaM M YPaBHEHHSM pEaKIUi,
NPOTEKAIOIIMX C yYaCTUEM COEAMHEHUH raJIoreHOB
19 [Tpaktuueckas pabora 2. ConstHasi KUCJIOTa — CHJIBHBIA 3JEKTPOiUT. THUNNYHBIE peakuuu KUCIOT: | Vmems oOpamarbcs ¢ J1abopaTOpHBIM 00OpYJOBAaHHEM M HarpeBaTEIbHBIMH

«M3yueHue cBoiicTB

B3aHMO}1€ﬁCTBHe C METajlylaMH, OCHOBHBIMH U aM(bOTeprIMl/I OKCHJIaMH,

nprbOpaMH B COOTBETCTBUH C MPABHIAMH TEXHUKH 0€30M1aCHOCTH.
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COJISTHOM KHCIIOTBD)

OCHOBaHUSIMA ¥ aM(OTEPHBIMH THIPOKCHUIAMH, colsiMu. KadecTBeHHas
peakuus Ha XJIOpUA-HOH.

Habniooams cBOHCTBA IEKTPOIUTOB M IPOUCXOISIINX C HUMH SIBICHHUH.

Habniooams u onuceieams peakuuyl ¢ y4acTHEM D3JIEKTPOJHUTOB C ITOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO HJIM POJTHOTO) sI3bIKA U SI3BIKA XHMUHU.

@()pmyﬂupoeamb BBIBOJIbI IO pE3YyJIbTaTaM IPOBEACHHOI'O SKCIIEPUMEHTA

20 OO0mas XxapaKTepucTUKa O6u1as xapakrepuctuka 31eMeHToB VI A — rpynmel. Cepa B mpupoze u e€ | [Jasams  OOLIyI0  XapaKTEpUCTHKY aTroMaM, TMPOCTBIM  BELIECTBAM U
anemenToB VI A - HOTy4YeHHe. AJUTOTPOIHBIE MOAN(HKAIIMH CePBI X X CBOICTBA. COCIMHEHMSIM  XaJbKOTEHOB B  3aBHCHMOCTH OT HX IOJOXCHUS B
xanpkoreHoB. Cepa XuUMHYeCcKHe CBOMCTBA Cephl U €€ IPUMEHEHUE. [lepuoauueckoii cucreme.

JemouncTpauun. BzaumoneiictBue cepbl ¢ MeTayuiamMu. ['opeHue cepbl B Xapaxmepuzoéams CTPOCHUE, aJUTOTPONHS, (QHU3UYCCKUE U XUMHUCCKHE
KHCTIOpOJe CBOICTBa, MOJIy4YCHNE U IPUMEHEHHUE CEPBIL.
Yemanasnueames TPUYMHHO-CIENCTBEHHBIE CBA3M MEXIY CTPOCHHEM aTOMa,
XUMHUYECKOH  CBS3bIO, THUIIOM KPUCTAJUIMYECKOW pEIETKH  cephl, €€
(DU3MYECKIMHI U XMMHUYECKUMHU CBOWCTBAMHU.
Beinonname pacy€rel 1Mo XUMHYECKMM (OpPMyJIaM M YPaBHEHMSIM pEaKIUi,
MPOTEKAOIMUX C yIaCTHEM CEPBI.
IIposooums, nabaodams N OnUCbI6AMb XUMUIECKHH IKCIIEPUMEHT 110 TOPEHHIO
Ccepsl Ha BO3AyXe M B KHCIOpPOAE C COONIOAEHHEM TIPaBHI TEXHUKH
6e30macHOCTH
21 CepoBonopon u cynbpuasl | CepoBOIOPOA: CTPOCHHE MOJIEKYJbI, (HU3MYecKHe U XUMHUYECKHe, | Xapaxmepu3zoeéamsb cocTaB, pU3ndeckue M XUMHICCKAE CBOWCTBA, MTONYyIEHUE U

nonydenue u 3HadeHue. CepoBomoponnas kucinora. Cymbduasl U ux
3Ha4yeHue. JIIOMUHOPOPEL.

Jemonctpamust. Koyutexuus cyinbdunHpix pya. KauecTBeHHas peakuus
Ha CyIb(QHUI-UOH

NpUMEHEHHE COCANHEHHH Cephl B CTENEHU OKHCIICHUS —2 C HCIOJIb30BaHHEM
PYCCKOTO (POIHOTO) sI3bIKA U SI3bIKA XUMHH.

Hasvbisamb COGIMHEHUsI Cepbl B CTENEHH OKHCIEHUs —2 1o ¢dopmyne u
cocmagnsams GOPMyIIBI IO UX HA3BAHHIO.

Cocmagnams ~ MONEKYNSIpHBIE WM HMOHHBIE  ypaBHEHHUs  peakuuii,
XapaKTepH3yIOIe XHMMHUYECKHEe CBOHCTBA COEIMHEHHH Cepbl B CTENEHU

OKHCJIEHUST —2.

Onucvieams pOoUECChl OKMCICHUA-BOCCTAHOBJICHUA, onpe()e/mmb OKHCJIUTECIIb U
BOCCTAaHOBUTECIIb U COCMAasJisimb 3HeKTpOHHblﬁ Oayanc B peakuuiax ¢ ydacTuem
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CEPLI B CTCIICHU OKHCIICHUST 2.

Yemanasnusamo NPUYUHHO-CJIICACTBEHHBIC CBS3U MCKAY XUMUYIECKON CBA3b1O,
THUIIOM KpHCTaJIHI/I‘leCKOﬁ peH_IéTKI/I COCZ[I/IHGHI/Iﬁ CEphI, HX (I)I/I3I/I'I€CKI/IMI/I n
XHMHYECKUMH CBOMCTBAMU

22 Kucnoponusie coenunenns | Oxcua cepri(IV), cepHucTas kucnoTa, cynbdursl. KauectBennas peakius | 3anucviéams HOPMYIbI OKCUIOB CEPbI, HA3bI6AMb UX, ONUCHIGAMb CBOWCTBA HA
cephl Ha CyJIb(GUT-HOH. OCHOBE 3HAHUH O KHCIOTHBIX OKCHIAX.
Oxcun cepoi( V1), cepras kucioTa, cynsdarsl. KpucrammoruapaTst. Xapaxmepuzosams cocTaB, (U3NYECKHE U XUMHYECKHE CBOICTBa CEpHOI
KauecTBeHHast peakuust Ha CyJb(ar-HOH. KHCJIOTBI KaK 3JIEKTPOJNTA C HCIIOIb30BAHHEM PYCCKOTO (POIHOTO) SI3bIKAa M
SI3BIKA XUMUH.
JemoncTpanuu. OGecrBeUnBaHNE OKPAIICHHBIX TKAHEH U IIBETOB
CEPHHCTBIM Ta30M. Cocmagnsimp ~ MONISKYJSIpHBIE W HMOHHBIE  ypaBHEHWs  peakiui,
XapaKTepU3yOLUX XUMUYECKHE CBOMCTBA CEPHOM KUCIOTHI.
B3aumopeiicTBre KOHIIEHTPUPOBAHHOM CEPHOM KUCIOTHI C MEMIBIO.
OOyriMBaHHe OPraHUYECKUX BEIIECTB KOHIICHTPUPOBAHHOM CEPHOI Pacnosnasams cynb(ar-HOHEL.
KHCJIOTOM.
Xapaxmepuzosamb CBOWCTBA KOHIIGHTPHPOBAHHOH CEPHOM KHCIOTHI Kak
JlaGopaTopHbIe ONBITHI. OKHCITHTEIIS! C HCTIONB30BAaHUEM PYCCKOTO (POITHOTO) SI3bIKA U A3bIKA XHMHH.
32. KauecTBeHHbIE peakiuy Ha CyIb(aT-HOHBL Cocmagnsimp ~ ypaBHEHHS  OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX — PEaKIUi
METOJIOM JIEKTPOHHOTO OanaHca.
Boinonnams pacd€Thl MO XUMHUYECKHM (GOpMyJaM M YpaBHEHHUSIM PpEaKIHH,
MPOTEKAIOIMINX C yIaCTHEM CEPHOI KHUCIOTEI.
Habniooams n onucvbiéams XAMAYECKUH SKCIEPHIMEHT
23 [pakTnueckas pabora 3. CepHasi KHCIIOTa — CHIIBHBIN 3ekTponuT. CBOMCTBa pa30aBleHHOM cepHOl | Vmems oOpamarscs ¢ 1abopaTOpHBIM OOOpPYZOBaHMEM M HarpeBaTeNbHBIMU

«/3yueHne cBOMCTB cepHOM
KHCJIOTBD)

KHCJIOTBL, KaK THUIUYHOM KHUCIOTBL: B3aUMOJAECHCTBUE C METaIaMH,
OCHOBHBIMH M aM(OTEPHBIMH OKCHAAMH, OCHOBAHUAMH M aM(OTEPHBIMU
THAPOKCHIAaMH, coiisiMU. KauecTBeHHas peakiys Ha cyab(aT-HOH.

npubopaMu B COOTBETCTBUM C IIPaBUIIAMHU TEXHUKU O€30I1aCHOCTH.
Habniooams cBOMCTBA SIEKTPOIUTOB U MIPOUCXOSIINX C HUMHU SIBICHHUI.

Habniooams 1 onucvieamo pe€aknuu € y4acTUEM OBJIEKTPOJIUTOB C IIOMOLIBIO
CCTCCTBCHHOI'O (pyCCKOFO niun pOIIHOI‘O) SA3bIKA U A3bIKa XUMHUU.

d)op/wy/mpoeamb BBIBO/JIBI IO PE3yJIbTaTaM IIPOBEACHHOT'O SKCIIEPUMEHTA
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24 O0mas xapakTepucTuKa OOmast XapakTepUCTHKA 3JIeMEHTOB VA rpynmnsl. A30T, CTpoeHHe atoMa U | Jlagames  OOIIyI0  XapaKTEpPUCTHUKY aroMaM, IPOCTHIM  BEUIeCTBaM U
XMMHYECKHUX 3JIEMEHTOB MoseKynbl. Du3udecKkrHe ¥ XUMHYECKHE CBOWCTBA M NPUMEHEHHE a30Ta. | COCAMHEHUSIM IIHUKTOTEHOB B  3aBUCHUMOCTH OT HUX TOJOXKEHUS B
VA rpynnsl. A30oT A30T B IpHPOIE U €T0 OHOJIOTHIECKast pOJIb. Iepuonunueckoii cucreme.
Hemonctpanust. Tuarpamma «CoctaB Bo3ayxay». BuaeodparMeHTs! 1 Xapaxmepuzosams cTpoeHue, QU3NUECKUE U XUMHICCKHE CBOWCTBA, MOTyYCHHE
crnainsl «[Itnasn 6azapen U IpUMEHEHHEe a30Ta C HCIOIB30BAHHEM PYCCKOTO (POIHOTO) SI3BIKA M SI3BIKA
XUMHUH.
Hasvieams coenuHeHUs a3zota no Qopmyne U cocmagisimb (GOPMYIBl IO HX
Ha3BaHMUIO.
Yemanasnueames MpUUNHHO-CIEACTBEHHBIE CBA3M MEXAY CTPOCHHEM aTroMa U
MOJIEKYJIbl, BUJOM XUMHUUYECKOM CBSA3H, TUIIOM KPUCTAJUIMYECKOM PEIETKH a30Ta
U ero GU3MIECKUMHI U XMMHYECKUMH CBOHCTBaMHU.
Beinonname pacy€rel 1Mo XUMHYECKMM (OpPMyJIaM M YPaBHEHMSIM pEaKIHi,
MPOTEKAOIINX C yIaCTHEM a30Ta
25 Ammuak. Conu aMMOHHUS AMMHaK, CTpoeHHE MOJIEKYJIBI M (PU3HYECKHE CBOMCTBAa. AMMHUaYHas BOa, | Xapakmepuzosams COCTaB, CTPOCHUE MOJIEKYJBl, (M3WYECKHE M XUMHYECKHE

HAIIATBIPHBIN CIOUPT, THAPAT aMMHaKa. JJOHOpHO-aKIENTOPHBIM MEXaHU3M
00pa3oBaHUs KaTHOHA aMMOHUsL. BoccTaHOBUTENIbHBIE CBOICTBA aMMUaKa.

Com aMMOHMSI M HX TIPUMCHCHHUEC. KauectBennas pC€akusag Ha KaTUOH
aMMOHUA.

Jemonctpanuu. [Torydenne, coOnpanne U paclio3HaBaHUE aMMHAKa.
Pa3noxenue Guxpomara aMMOHWUSL.

JlaGopaTopHble ONBITHI.

33. KauecTBeHHas peakius Ha KATHOH aMMOHUS

CBOIiCTBa, MONyYCHHE W NpPHUMEHEHHE aMMHAKa C HCIOJb30BaHHEM PYCCKOTO
(pOIHOTO) A3bIKA U SI3bIKA XHMHH.

Hasvieames comn aMMOHHS 10 GOpMylIaM H cocmagisams (HOPMYIEI MO KX
Ha3BaHUAM.

3anuceisamo MOJIEKYIISIPHBIE u HOHHBIE YpaBHEHHUS

XapaKTCPpU3yromnue XUMUYCCKUE CBOICTBAa aMMHaKa M COJICH aMMOHHSI.

peakuuii,

Cocmasnsmo YpaBHCHUSA  OKHUCIUTECIBbHO-BOCCTAHOBUTECIIbHBIX peakunﬁ C

y4acTuEM aMMHUaKa ¢ IOMOIIbIO 3JICKTPOHHOI'O OanaHca.

Yemanasnusams NPUINHHO-CICACTBEHHBIC CBA3U MEXAY BUAAMU XUMUYECKUX
CB}ISeﬁ, THIAMU KPUCTAJITIMICCKUX peHIéTOK aMMHaKa M Ccojieil aMMOHHS M HX
d)HSquCKI/IMI/I 1 XMMHUYECKUMHU CBONCTBAMHU.

Hposodumb, Habm0ams W ONUCKIBAMb XAMHYECKHI OKCIIEPUMEHT 110

pacrnno3HaBaHUI® HOHOB  aMMOHMA C CO6H}O}16HHCM npaBuJl  TCXHUKH

0Ee30I1aCHOCTH.
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Beinonnuame pacy€rel MO XUMHYECKMM (OpPMyJTIaM M YpaBHEHHSIM pEaKIi,
MPOTEKAOIMIUX C yIaCTHEM aMMHaKa

26 [Ipaktudeckas pabora 4. Ilomydyenue, cobupanue u pacro3HaBaHne amMmmuaka. Vzyuenne Tonyuams, cobupamsv 1 pacnosnasames ammuak Ob6pawjamscs ¢ 1a00PaTOPHBIM
«[Tomy4yenue ammuaka u pPacTBOPHMOCTH aMMHAaKa B BOJE U XapaKTEPUCTHKA OCHOBHBIX CBOMCTB 000pyIOBaHHEM M HarpeBaTeNbHBIMU IPUOOPaMHU B COOTBETCTBUH C MIPAaBUIIAMH
H3YyYCHHE €TO CBOHCTB)» rugpara aMmymuaka. KadecTBeHHas peakins Ha KATHOH aMMOHUS TEXHUKH 0€30MaCHOCTH.
Habnwooame n onuceiéams XUMHUYECKHH 3KCIIEPUMEHT C MOMOIIBIO PYCCKOTO
(pOIHOTO) A3bIKA U SI3bIKA XHMHH.
Dopmyauposams BEIBOJBI IO pe3yJIbTaTaM IIPOBEICHHOTO SKCIIEPUMEHTA.
CompyoHnuuams B Tiporiecce y4eOHOTO B3aUMOACHCTBHSA pH paboTe B TpymIax
27-28 Kucnoponconepxaiue OKcHIIBI a30Ta: HECOICO0Pa3yONIe U KUCIOTHBIC. Xapaxmepuzoeamsb cocTaB, PU3MICCKUE U XUMHUYCCKAE CBOWCTBA, MOIYICHHE U

COCOMHEHHA a30Ta

A30THCTas KUCIIOTa U HUTPUTHI.
A30THas KUCIIOTa, €€ MmosyuyeHue U cBoiicta. Hurpatsl.

JemoHncTpauun. BzaumoseiicTtBre KOHIEHTPUPOBAHHOM a30THON
KHCIOTHI ¢ Melblo. ['openne uépHoro nopoxa. Pasnosxenue HUTparTa Kaius
U TOPEHUE IPEBECHOIO YroybKa B HEM.

JlaGopaTopHbie onbIThbl. 34. XUMHUECKHUE CBOWCTBA a30THOW KHCIIOTHI,
Kak 3JIEKTpOJIUTa

IMpUMEHEHHEe OKCHJOB a30Ta C HCIIOJIBb30BAHUEM PYCCKOTO (POIHOTO) S3BIKA M
SI3bIKA XMMUU.

Cocmagname MOJIEKYIISIPHBIE U WOHHBIE  ypaBHEHUS  peakmuii,

XapaKTePU3YIOIe XUMIYECKUE CBOMCTBA OKCHIOB a30Ta.

Yemanasnusamo TMIPUYUHHO-CIICACTBCHHBIC CBA3U MEXIY BUIOM XAMHYECKOU
CBsA3H, TUIIOM KpPICTaJ'[J'IH‘-ICCKOﬁ peH_IéTKI/I OKCHUJOB a30Ta U UX (bH3I/I‘{eCKI/IMI/I u
XHUMHYECKIMHU CBOMCTBAMH.

Xapaxmepuzoeamsv cocTaB, (QHU3MYECKHE M XUMHYECKHE CBOWCTBA a30THOM

KHACJIOTBI KaxK DJJICKTPOJIMTAa, IMNPUMEHEHHUE C HCHOJB30BAHUEM PYCCKOTO

(pOAHOTO) SA3BIKA U SI3bIKA XUMHH.

3anuceieamo MOJIEKYJISIPHBIE " HOHHBIE ypaBHEHUS peaxiui,

XapaKTePU3yrouue XuMHICCKUe CBOMCTBA a30THOM KHCIIOTHI KaK DJIEKTPOJIHUTA.

Hpoeo()umb, Habnooamo u onucsleams XUMUYCCKUH OKCIICPUMCHT,

xapaKTepmy}onmﬁ CBOMCTBA a30THOH KHCIIOTHI Kak QJIEKTpOJIuTa, C
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COOJTIOZICHUEM TIPABIIT TEXHUKU 0€30MacHOCTH.
Xapaxmepuzoeams a30THYIO KHCIOTY KaK OKHCIIUTEIb.

Cocmagnams ~ ypaBHEHUS peaxiui,

XapakTCPU3YOUUX XUMUYECCKUEC CBOWCTBA a30THOW KUCJIOTHI KaK OKHCJIUTCIIA, C

OKHCJIMTCIIbHO-BOCCTAHOBUTECIIBHBIX

TMIOMOIIBIO DJIEKTPOHHOI'O OanaHca.

Ilposodums,  mabmooamv W Onucvbigams  XUMHYECKUH  OKCIIEPUMEHT,

XapaKkTepU3yIOLUil  CBONCTBAa  a30THOM

CO6J'IIOI[CHI/IGM paBUJI TCXHUKH 06e30MacHOCTH

KHCJIOTBI KaK  OKHCIUTCIII, C

29 ®Docdop u ero coenunenuss | Pocdop, crpoenue atoma u amtorporus. Pocunsl. Pochun. Oxcun | Xapaxmepuszoéamv CTpOEHHE, ANIOTPONHIO, (QHU3MYECKHE M XHMHYECKHE
dochopa(V) u oprodochopHas kucnora. Docharel. DochopHble | CBOiiCTBaA, MONyYyeHHE W TpUMEHEHHe (ocdopa ¢ HUCMONB30BAHUEM PYCCKOTO
ynobpenust. MTHCEKTHIINABL. (poIHOTO) S3bIKA U SA3BIKA XHMUH.

Jemonctpamuu. O6pasisl IPUPOTHBIX coenuHeHuit hochopa. ['openne CaMOCTOATENPHO onucvléams CBONCTBA OkcuI (ocdopa(V) Kak KUCIOTHOTO
(dhochopa Ha Bozayxe u B kuciopoae. [lomyuenne 6enoro pocdopa u OKCHJa U cBOcTBa OpTO(HOCHOPHOIT KHCIOTHI.
UCIIBITAHHE €T0 CBOWCTB
HUnniocmpuposams 3TH CBOMCTBA YPaBHEHUSIMU COOTBETCTBYIOIIUX PEAKIUM.
JlabopaTopusle onbIThI. 35.KauecTBeHHBIE peakun Ha (ochaT-noH
Ilposooums, Haba0dams W ORUCLIGAMb XUMUYECKHH OKCIIEPUMEHT C
COOITIOZICHUEM TIPABIJT TEXHUKH 0€3011acHOCTH.
Pacnosnasamo pochat-moHs
30 OO61mas XxapaKkTepUCTHKA OO011as XxapakTepucTuka 3JeMeHToB IV A- rpymnmsl: 0COOEHHOCTH Jlasamb ~ OOLIyI0  XapaKTEPUCTHKY aTroMaM, MpPOCTHIM  BEIIECTBAM U

aneMeHToB [V A- rpynimsl.
Yrnepon

CTPOCHUS aTOMOB, TIPOCTHIX BEIIECTB M COSHHEHUH B 3aBUCHMOCTH OT
oJI0’KeHUs 31eMeHToB B [leproanueckoii cucreme. Yriepos.
AJutoTponHble MoAMUKaLUK: anMas, rpadut. AMOpQHBII yriepos 1 ero
copTa: caxka, aKTHBUPOBAHHBIN YToJib. AcopOus. XMMAYecKHe CBOWCTBA
yrnepoja. KokcoxuMuueckoe Mpon3BOACTBO U ero mpoayknus. Kapouaer.

Hemonctpannu. Komreknuss «OOpasmsl  NPUPOJHBIX — COCAMHCHUMN

yraepozax». Iloptper H. . 3enunckoro. Ilornomenne akTHBUPOBaHHBIM
yraéM pacTBOPEHHBIX BELIECTB UM Ia30B. Y CTPOMCTBO IPOTUBOras3a

COEIMHEHUAM 3JIeMEHTOB IV A- rpynmbl B 3aBUCUMOCTH OT MX IOJIOXKEHHUS B
[lepuoauueckoii cucreme.

Xapaxmepusosams CTpPOCHHE, AJUIOTPONHUIO, (HU3UUECKHE U XHMHIECKHE

CBOWCTBA, MOJIy4eHHE U NPHUMEHEHHe aMOp(QHOro yriepoja M ero COpToB C
HCIIOJIb30BaHHEM PYCCKOTO (POHOTO) SI3bIKA U A3bIKA XUMHH.

Cpaenueams CTpOCHHUE U CBOICTBA aniMasa U rpadura.
Onucvleams OKUCINTENFHO-BOCCTAHOBUTEIILHEIE CBOHCTBA YIIICPOIA.

Hposodumb, Hab00ams W ONUCHIBAMb  XUMHYECKHUIT OKCIICPUMEHT C
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C06J'IIO,Z[CHI/ICM paBUJI TCXHUKH 0e30macHOCTH

31 Kucnoponcoznepsxammue Oxcun yraepona(ll): ctpoenne Monekyibl, MOIy4eHHE W €rO CBOMCTBA. | Xapaxmepuszosams COCTaB, GU3NUECKHE U XUMUYECKUE CBOMCTBA, IOIyYCHUE U
COeIMHEHHUS YTIIepoaa Oxcup yrnepona(IV): crpoenre MoNeKyIbl, TOJy4eHHE | €ro CBOMCTBA. | IPHMEHEHHE OKCHJIOB YIJIEpOoJa C MCHOJIB30BAaHHEM PYCCKOTO (POXHOTO) SI3bIKa
VroneHast kucnora. Coiu  yrombHOH  KUCIOTBI:  KapOOHAaThl M | U SI3bIKA XUMUH.
ruapokapOoHaThl. TeXHUYecKas ¥ IMHIIeBas Coa.
Yemanaenueams NpUYNHHO-CIIEICTBEHHbBIE CBA3M MEXIY BHAAMU XMMHYECKUX
JlaGopaTopHble ONBITHI. CBA3€H, TUNAMU KPUCTAUIMYECKUX PEINETOK OKCHIOB  YIIEpoja, HX
(hU3MYECKIMH U XMMHYECKUMH CBOWCTBAMH, a TAKKe IPUMEHEHHEM.
36. [lomy4eHne U CBOMCTBA YTOIBHOI KHUCIOTEHL.
Cobnrodams TpaBWiIa TEXHUKH OE30IIaCHOCTH NP HCIIOJIb30BAaHUM HEYHOTO
37. KauecTBeHHas peakiysl Ha KapOOHAT-HOH OTOILICHUSL.
Okas3vlgamys TIEPBYIO TIOMOIIB TP OTPABJICHHH YTapHBIM Ta30M.
Xapakmepusosams cocTaB, HU3NUECKHE U XUMUYECKUE CBOMCTBA, MONyYCHUE U
MPUMEHEHHE YTOJILHOU KHCIIOTHI U € colieil (KapOOHATOB M THAPOKapOOHATOR)
C UCIOJIB30BAHUEM PYCCKOTO (POJHOTO) SI3bIKA U S3bIKA XUMHH.
HUnniocmpupoeams 3aBUCUMOCTh CBOWCTB COJIEM YrOJIBHOM KHMCIOTBI OT HX
cocrasa.
Ilposooums, HabAOOaMb W ONUCHIBAMb XAMHYECKHH OKCIIEPHUMEHT C
COOJIFOICHNEM MTPABHJI TEXHUKH 0E30MacHOCTH.
Pacnosnasamp kapOOHAT-HOH.
Boinoansmes pacd€Thl 10 XUMUYECKUM HOpMyIaMm
Y ypaBHEHUSIM PeaKluii, TPOTEKAIOLINX C yIaCTHEM
COEIMHEHUH yriepoaa
32 IMpaktudeckas pabora 5. Tony4enue, coOMpaHue U paclo3HABaHHE YIIIEKUCIIOro ra3a. M3ydeHne Horyuams, cobupams W pacno3waéams YUIEKUCHBIH ra3 Obpawamvcs C

«[Tomy4enue yriekucioro
ra3a ¥ U3y4eHHUe ero
CBOUCTBY

PacTBOPUMOCTH YTJIEKHUCIIOTO I'a3a B BOJE U XapaKTePUCTHKA KHCIOTHBIX
CBOICTB yronpHO# KHcIOTEL. KadecTBeHHas peakiuys Ha kKapOoHAT- U
THIPOKApOOHAT-HOHEI

nabopaTopHBIM ~ 00OpY/ZOBaHMEM W  HarpeBaTelbHbIMH  TpHOOpamMu B

COOTBETCTBUHU C IIPpaBUIIaMH TEXHUKHN 0€e30I1aCHOCTH.

Habniooames 1 onucvléams XUMHYECKUH 3KCIEPHUMEHT C MOMOIIBIO PYCCKOrO
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(pOHOTO) SA3bIKA U SI3BIKA XHMUHU.
Dopmynuposams BEIBOJBI IO pe3yJIbTaTaM MPOBEISHHOTO DKCIIEPUMEHTA.

CompyoHnuuams B Tipoliecce y4eOHOTO B3aUMOJCHCTBHA IIpU paboTe B rpymmax

33 Yraesonopoisl Heopranuueckue u opranudyeckue BemecTBa. Y TJI€BOJOPOIbL. Xapaxmepuszosamb ~ OCOOGHHOCTH COCTaBa U CBOHCTB  OpPTaHHYECKHX
XUMHYECKOe CTPOEHHE OPIraHMIECKHX BEIIECTB, KaK MOPSJOK COCANHEHHUS | COSIUHEHUIL.
aTOMOB B MOJICKYJIE IO BaJICHTHOCTH.
Pasznuuame nipenenbHble U HENIPEEIbHbIE YITIEBOIOPOABL.
MeraH, 3TaH, KaK IpeJelbHbIe YTIEBOAOPOAbL. DTHUICH U alleTUIICH, KaK
HenpeenbHbIe (HeHACHIICHHBIC) YIIIeBo1opobl. ['opeHre Hasvisame W sanucvisams  GOpMynbl  (MOJNEKYIAPHbIC H  CTPYKTYpHBIC)
yraeBoopo10B. KauecTBeHHbIE peakiiMy Ha HETIpeIeIbHbIE COEINHEHMS. BXHCUIINX IPEJCTABUTEIICH yIIICBOAOPOIOB.
HeMOHchaHHH. MOZ[eJ'H/I MOJIEKYJI METaHa, 3TaHa, STHJICHA U alleTHJIeHA. Hpec)]laeamb OKCHOEPUMEHT I10 pacCllO3HAaBaHUIO COCAUHCHUH HENPEACIbHOI'O
BsanmoneiicTBre 3THIIEH ¢ OPOMHOI BOJOH 1 pacTBOPOM IepMaHraHaTa CTpOCHUA.
Kanus.
Habniooams 3a X0HOM XHMHYECKOTO 3KCIEPUMEHTa, OIHUCHIBATL €T0 U JeNaTh
BBIBOJIBI HA OCHOBE HAOIIOICHUH.
Quxcuposams Pe3ynbTaThl 3KCHEPHUMEHTAa C IOMOIIBIO PYCCKOTO (POAHOTO)
SI3bIKA, @ TAKKE C IIOMOIIBI0 XUMUUECKUX (POPMYIT M ypaBHEHHIA.
34 Kucnoponconeprxa- OTHIOBBIH CIIUPT, €T0 MOTyYeHUE, IPIMEHEHUE U (DU3HOIOTTIECKOe Xapaxmepuszosams ~ CIUPTHI, KaK  KHCIOPOJCOAEPIKAIINE OpraHMIECKHe

11e OpraHuYeCcKue
COCOUHECHUS

neiicrBue. TpexaToMHbIi criupt riuiepuH. KauecTBeHHas peakius Ha
MHOTOaTOMHbBIC CTUPTHI. YKCYCHAs — MPECTaBUTENb Kiiacca KapOOHOBBIX
KHCIIOT.

JemoncTpanuu. O0mre XMMIIecKne CBOICTBA KHCIIOT Ha IIPAMeEpe
YKCycHO# kucnoTsl. KauecTBeHHas! peakiys Ha MHOTOaTOMHBIE CIIHPTEHI

COEIMHEHHSI.
Knaccuguyuposams ciupThl 10 aTOMHOCTH.

Hasvieamp TpeAcTaBUTENCH OHO- U TPEXATOMHBIX CIIUPTOB M 3aIHCHIBATH M3
dhopMybL.

Xapaxmepuzoéamv KUCIOTBI, KaK KHCJIOPOJICOJCpIKAIINE OpPraHUYECKHE
COCIMHCHMS.

Has3zvieams nipeicTaBuTeNe MPEACTbHBIX H HEPEIEIbHBIX KapOOHOBBIX KUCIOT
¥l 3aIMCHIBATh U3 (GOPMYIIBL.
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35 Kpemnuii u ero Kpemnuii, ctpoenue ero atoma u cBoiictBa. Kpemuuii B mpupoze. Xapaxmepuzosamb ~ CTpOCHHE AaTOMOB M  KPHUCTAUIOB, (HU3UYECKHE H
COeIMHEHHUS Crmnnuns! u crnad. Oxenn kpemuusa(1V). Kpemauesas kucnora n eé XHMHYECKHE CBOWCTBA, TTOMyIEeHHE U NPUMEHEHHE KPEMHHUS C UCIIOIb30BaHHEM
COJIH. PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA XUMHU.
Jemoncrpanun. Komnekiusa «O06pasis! MPUPOJHBIX COSTUHEHUI Yemanasnueams TPUUMHHO-CIENCTBEHHBIE CBA3M MEXIY CTPOCHHEM aTOMa,
KpeMHUs». Komnexkuus crekna, KepaMUKH, IIEMEHTA U H3JeIHH U3 HUX. BUJIOM XHMUYECKOH CBSI3M, THIIOM KPHUCTAJUTMYECKOH DPEIIETKH KPEMHHUS, €ro
(hU3MYECKIMH U XMMHUYECKUMH CBOWCTBAMHU.
JlabopaTopusie onbIThI. 38. [IpomyckaHne yriIeKuCIoro ra3a 4epes
pacTBOp CHIIMKATa HaTPUs Beinonnsame pacu€rsl 10 XUMHYECKHM GopMyiam
U yPaBHEHUSIM PEaKIUH, IPOTEKAIOIINX C yIaCTHEM
KpEMHHUSI U €r0 COeAMHEHU.
Xapaxmepuzoeams cocTaB, HPU3NUECKHE U XUMUUECKHE CBOKWCTBA, MOJyUYCHHE U
IpUMEHEHHEe COEIWHEHHH KPEMHHS C HCIIOIBb30BAHHEM PYCCKOTO (POIHOTO)
SI3bIKA U S13bIKA XUMHHU.
Cpasnueams TUOKCUIIBI YTIIEPOa M KPEMHNSL.
Onucvieames BaXHEWIINE THIBI TIPUPOAHBIX COCAWHEHHH KPEeMHHUS Kak
OCHOBHOTO 3JIEMEHTA JINTOCHEPHI.
Pacnosnasams cunukar-uoH
36 CunikartHas ITpon3BOACTBO CTEKIA U IIeMeHTa. [IpoayKIHs CHINKaTHON Xapaxmepuzoeamb CUINKATHYIO TPOMBIIIIEHHOCTh U €€ OCHOBHYIO
MIPOMBIIIIEHHOCTD MPOMBIIIUICHHOCTH: ONTHYECKOE BOJIOKHO, KepamuKa, (apdop, dasHc. MPOJYKIHIO.
Onrtryeckoe BOJIOKHO.
Yemanasnueame ananoruu MeXIy pa3IMIHBIMH OTPACIIMH CHIMKATHON
JemoncTpamun. Komtekiys TpoayKIuy CHINKaTHOH MPOMBIIUIEHHOCTH. | MPOMBIIUICHHOCTH
Buneodparments u cnaiiibl «[[pou3BoCTBO CTEKIIA M IEMEHTa»
37 [Monyuyenne HeMeTaLIOB Hewmeramis! B mpupoze. Onucvleams HaXOXKCHHE HEMETAIUIOB B IPUPOJIE.

OpakiroHHas HePeroHKa KHIKOro BO3/IyXa, Kak CIOCO0 MOJTyYeHHs
KHCIIOpOoJa, a30Ta, aprona. Ilomydenne docdopa, kpeMHus, Xjopa, Hoa.

Xapaxmepuzosams  (GPaKIHOHHYIO MIEPETOHKY JKHIKOTO BO3/IyXa KaK
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OJEeKTpoNu3 pacTBOPOB.

I[eMOHCTpaIII/IP[. KOJ’[J’IGKHI/ISI «HpHpOZ[HLIe COC/IUHCHHSI HEMCTAJLJIIOB)).
BI/IZ[eO(l)paFMeHTBI n Cﬂaﬁﬂbl «(DpaKIII/IOHHaH TNEPETOHKAa KUAKOI'O

Bo3ayxa». Buaeodparmentst u cmaiinel  «Ilomydenue

KHUCJIOPOJia U TaJIOT€HOB 3JICKTPOJIUTHICCKUM CII0CO00M»

BOJZIOPOJA,

COBOKYITHOCTb (DH3HYECKHX MPOIIECCOB.

ApeymeHmupoeamb OTHCCCHUC aKTHUBHBIX HCMCTAJIJIOB K OKUCJIIUTCIIBHO-
BOCCTaHOBUTEJIbHBIM IIpoLECCaM

38 [Tonyuenue BakHEHIINX IlonydyeHnue cepHON KUCIOTBI: CBIPbE, XMMHU3M, TEXHOJOTHUECKas cxeMma, | Xapaxmepuzosams XUMU3M, CHIPbE, aNlllapaTypy, HaAyuYHble IPUHLUIIBI U
XUMHYECKIX COeAUHEHUI METOJ] KHILAIIETO CJOs, NPUHIOUIEI TEINIOOOMEHa, MPOTHBOTOKA H | IPOAYKIUIO MPOU3BOJCTBA CEPHON KHCIIOTHI.
mUpKysuad. OneyM.
CpasHusams IPOU3BOJCTBO CEPHOM KHCIOTHI ¢ IPOU3BOACTBOM aMMHaKa
IIpou3BoacTBO aMMMaKa: ChIpbE, XUMHU3M, TEXHOJIOTHUYECKAs CXeMa.
JemMoHcTpauuu.
Mopaenu annapaToB i IPOU3BOACTBA CEPHON KUCIOTHL. Mozens
KUIIAIIEro ciiost. Mozens KOJIOHHBI CHHTe3a aMMuaka. BuneodparmeHnTs n
crnaiinel «[Ipon3BOACTBO cepHOI KHCIOTH. BuaeodparMeHThI U ciaaiiabt
«IIpousBoacteo ammuakay. Komnexuus «ChIpb€ 11 OTy4EHUS CEPHOU
KHCIIOTBI».
39 O6001ICHHE 0 TeME Vpok-ynpaxHeHUE C UCIIOJIb30BAHUE CAMOCTOATEIBHON pabOThI 1O I1Ipo6ooums OLIEHKY COOCTBCHHBIX JJOCTHXCHHUI B YCBOCHUH TEMBI.
«HemeTtamms! 1 nx BBITIOJTHEHUIO TIPOBEPOTHBIX TECTOB, 3aJaHUH U yIpakHEHHH
COEIMHEHHS Koppexmuposamb cBOYM 3HaHHS B COOTBETCTBUH C IJIAHUPYEMBIM PE3yIbTaTOM
Tonyyams xuMHUYECKyI0 HH(GOPMAINN U3 PA3NUIHBIX HCTOUYHHUKOB.
Ilpeocmasname nHOpManuio o teme «Hemeramne» B BHAe TaONHI, CXeM,
OTIOPHOI'0 KOHCIIEKTA, B TOM 4yHcie ¢ mpuMeHeHneM cpeacts MKT
40 KontponbHas pabora mo Teme «HeMmeTanmisl 1 UX COeTHHEHUS

MeTtasibl M uX coeguHeHus (17 v)
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41 [TonoxxeHre MEeTaNIOB B Tlonoxxenne wmeraioB B Ilepuoauueckoit  cucTeMe XUMHYECKUX | OObsCHAMb, YTO TAKOE METAJUIBI.
9
[Iepuoauueckoii cucreme, anemenToB JI. M. MengeneeBa, cTpoeHHME HMX aTOMOB M KpPUCTAJUIOB.
CTPOEHHE aTOMOB U Meramnuueckas CBA3b M METALIMYECKas KPHCTA/NIMuecKas pemérka. | Lasnuyuame (OpMBI CYIIECTBOBAHHS METATIIIOB: DJICMEHTEI H POCTHIC BEICCTBA.
KPHUCTAJUIOB Ouznyeckue CBOWCTBA METAJIOB: 3JEKTPO- U TEIUIONPOBOIHOCTS,
OTPAKAMOIIAS CIIOCOBHOCTS, TTACTHYHOCTH. CIITABE YEPHBIE 1 BETHBIE Xapaxmepuzoéams XUMHUYECKHE 3JEMEHTHI-METAIBl MO WX IOJIOKCHUIO B
Iepuoauueckoii cucreme . YI. Menneneesa.
Ilpoenosuposams  CBOMCTBA HE3HAKOMBIX METAJUIOB IO TIOJIOKEHHIO B
[lepuoaunueckoii cucremMe xumuueckux 3nementoB Jl. 1. Menneneesa.
Yemanasnusams TpUYUHHO-CIICICTBEHHBIE CBSA3M MEXIY CTPOCHHEM aroma,
BUJIOM XHMHYECKOW CBS3H, THUIIOM KPHCTAJUIMYECKOW PEIIETKH METaJIOB —
MPOCTHIX BEMIECTB U X COCTUHECHUH
42 OO01e XUMHYECKHE Mertasnbl Kak BOCCTAHOBHTENH. DJICKTPOXHUMUYCCKUI Ps HAMpsDKEHUA. | OOwsacHAmMb, 9TO TAKOE PSIJT AKTUBHOCTH METAILIOB.
CBOICTBA METAJLIOB BzauMopelicTBHe MeETallIOB C HEMeETaJlIaMH, OKCHIAMH, KHCJIOTaMH,
COISIMH. ATFOMHHOTEPMHSI. Tlpumensmep ero Ijst XapaKTePUCTUKH XUMHYCCKUX CBOMCTB MPOCTHIX BEIECTB-
METaJLIOB.
JdemMoncTpauun. B3aumozelictBue HaTpusl, JUTUS U KajblUsi C BOIOM.
TopeHne HATpHs, MATHHS W JKelle3a B KHCIOpOJE. BCIbIIIKa TepMHUTHOI 0606wamp CUCTEMY XUMHUYECKHX CBOWCTB METAJUIOB KaK «BOCCTAHOBUTEIBHBIC
cMecH. B3anmmMoneiicTBie cMecH MOPOIIKOB Cephl U JKene3a, IIMHKA U cephl. | CBOMCTBa.
B3anMopeiicTBie alIOMHUHHS C KWCJIOTaMH, IIEJIO0YaMHd W BOJIOH.
BiaumosieiicTBHe Keesa H Men ¢ xiopom. Bsamwoneiicteue memu ¢ | COCMA6MAML  MOJEKYNADHbIE  YPABHEHWS — PEAKIWH,  XapaKTepH3yIOInX
KOHIIGHTPHPOBAHHOH ~ CepHOll  KHCIOTOH M a30THOH  KHCIOTO XIMUYECKHE CBOHCTBa METAaJUIOB B CBET€ YYEHUs OO0 OKHCIHTEIHHO-
(Pa36aBIEHHO M KOHIEHTPHPOBAHHOIH). BOCCTAaHOBHUTEIbHBIX TMpPOIECCaX, a peaKIUH C YYaCTHEM dJICKTPOJIHUTOB,
MIPEICTABIIATH TAK)KE M B MOHHOM BHJIC.
JlaGopaTtopHubiii onbIT. 39. BsaumopeiicTBue »xene3a ¢ pacTBOPOM
cymbara mean(ll) Habmooams v onucvléams peakiiii MKy BEIIECTBAMHE C MIOMOIIBIO PYCCKOTO
(poIHOTO) s3bIKA U SI3BIKA XHMHH.
CaMOCTOSATENBHO 1PO80OUMb OTBITHI, MOITBEPKIAAIONINE XUMHUUECKIE CBOUCTBA
METAJIJIOB ¢ COOJTIOICHUEM TPABHJI TEXHUKH OE30MaCHOCTH
43-44 OO0mas XxapaKTeprUCTHKa CTpoeHHE aTOMOB W MPOCTHIX BEHIECTB. 3aBUCHMOCTh (pr3mdeckux U | OO6bscHAmMb ITUMOJOTHIO Ha3BaHUS TPYIIBl «IIETOYHBIC METAILTBD.

XUMHYECKUX CBOMCTB HICJIOYHBIX METAJJIOB OT 3apsAA0B SAACPp UX aTOMOB.
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IICJIOYHBIX METAJJIOB

Okcuapl 1 THAPOKCHUABI HICJIOYHBIX METAJIOB, UX IMOJIYYCHUEC, CBOfICTBa,
IIPUMCHEHHUE. Baxueiimme coiau IMET0YHBIX MCTAJIJIOB, MX 3HA4YCHHUC B
JKUBOW W HEKUBOM pUpoOJIC U B )KU3HU YCIIOBCKA.

HeMOHCTpaHI/Il/I. OKpaCKa IUIaMEHH COCAUHCHUAMHU HICIIOYHBIX METAJIJIOB

Jlaeams OOIIyI0O XapaKTEPUCTHKY IIEIOYHBEIM METaJUlaM II0 MX IOJIOKECHHUIO B
[lepuoanueckoii cucreMe XuMu4eckux 3nemenToB JI. 1. Menneneesa.

Xapaxmepuzoeamsb cTpoeHUE, PU3MICCKUE M XUMIUUECKHE CBOMCTBA IIEIOYHBIX
METaJUIOB B CBETE 00I1Iero, 0COOEHHOI0 U €AUHUYHOIO.

Ilpeockazvieamsy puznveckue U XMMHUYECKHE CBOMCTBA OKCHIOB U THAPOKCHUIOB
LIEJIOYHBIX METAJUIOB Ha OCHOBE WX COCTaBa U CTPOCHHS M HOJTBEPXKIATh
MIPOTHO3bI YPaBHEHUSIMH COOTBETCTBYIOLINX PEaKLUH.

Ilposooums pacdéThl MO XUMHUYECKHM (OpPMYNIaM H YPaBHEHHSIM pEakLui,
MPOTEKAOMUX C yIaCTHEM IIETOYHBIX METAIIOB U UX COCIMHEHUH

45-46 OO6mas XxapaKTepUCTHKA CTpocHHE aTOMOB W MPOCTHIX BEIICCTB. 3aBUCHMOCTh (DU3MYeCKuX U | OObsCcHAMb ITUMOJIOTHIO Ha3BaHUS TPYIIIBI «IIETOYHO-3EMETbHBIC METAILIBIY.
[IETI0YHO3EMENBHBIX XHUMUYECKUX CBOMCTB IIEIIOYHO3EMETBHBIX METAJUIOB OT 3apsI0B sIep UX
METAJJIOB aToMOB. OKCHABI M THUAPOKCHBI ILIEIOYHO3EMENIBHBIX METAIJIOB, HUX Hasamsb 001yIo XapakTepucTUKy MeTaaM 1A rpynmsl (Iiéno4Ho-3eMeTbHBIM
NONy4CHHe,  CBOMCTBA ¥ IpPUMCHCHHWE.  BaxHeWmme  conm | METallaM) IO HX MONOXKCHUIO B IleprOMYecKoil CHCTeME XMMHYECKHX
IIEMOYHO3EMENBHEIX METAIUIOB, MX 3HAYeHHe B npupoje u ku3um | dTeMenTos I M. Menneneesa.
yenoBeka. KapOoHaTHI U rHApOKapOOHATHI KAIBIINS.
Xapaxmepuzosams cTpoeHue, GU3NUECKHE U XUMUIECKHAE CBOMCTBA IIEIOYHO-
JemoHcTpanuu. Oxpacka INIaMEHU COEJUHEHUAMH IIENTOYHO3EMEIbHBIX 3eMEJIbHBIX METaJLIOB B CBETE O0I[ero, 0COOEHHOr0 U eIMHUMHOTO.
MeTajIoB. ["aleHue n3BecTu BOJOM.
Ilpeockazvieamsy puzndeckue U XUMHYECKHE CBOMCTBA OKCUIOB M THIPOKCHIOB
JlaGopaTopHuslii onbIT. 40.Iony4eHne H3BECTKOBOM BOIBI U OMBITHI ¢ Heif | METawioB IIA rpynnbl Ha OCHOBE MX COCTaBa M CTPOCHMS H noomsepaicoans
MIPOTHO3HI YPAaBHEHUSIMUA COOTBETCTBYIOIINX PEAKIIUIH.
IIposooums pacd€Tbl MO XUMHUECKUM (opMyllaM M ypaBHEHHSIM PEaKIHH,
MIPOTEKAIOMINX C YIaCTHEM HICTIOYHBIX METAJIOB M UX COCAMHEHUN
47 JXKécTkocTh BOIIBI M JK€ctkocTh BOABL: BpemeHHas M TnoctosiHHas. CrnocoObl ycrpaHeHus | O6wvscHsimb, 4TO TAKOE <OKECTKOCTH BOJBIY.

CcrocoOBI €€ yCTpaHEeHUsI

BpEeMeHHOH kEcTKOCTH. CIOCOOBI yCTpaHEHUsS MTOCTOSHHOW KECTKOCTH.
HoHUTBI.

JdemoncTpauun. Ilonmyuenue kEcTkoM  BOABI  B3auMojeiicTBHEM

YIJIEKUCIIOTO C U3BECTKOBOM BOAOH. YcTpaHeHHE BPEMEHHOW >KECTKOCTU
KATSYEHHEM H JI00aBKOM CONBL. Y CTpaHEHHE ITOCTOSHHON >KECTKOCTH
106aBKOH co/ibl. IOHNTBI M PUHIKI UX AeicTBHA (BUACO(ParMeHT).

Paznuuame BPEMEHHYIO U NIOCTOSIHHYIO JKECTKOCTb BOABI.
Hpec)ﬂazamz) CITOCOOBI YCTpaHCHUS JKECTKOCTHU BO/IbI

Hposodumb, HabMO0amb W ONUCHIBAMb XUMHYECKHH OKCIICPUMEHT, C

C06HIOI[CHI/IBM MpaBUJI TCXHUKH 0e30ImacHoCTH
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48 [Ipaktuueckas padorta 6. [omy4enue xECTKON BOABI B3aUMOJCUCTBUEM YTICKHUCIIOTO C Honyuams, cobupamv WM pacno3nasame YTACKUCHBIA Ta3 Obpawamvcsa ¢
«[TomyueHne KecTKON BOABI | M3BECTKOBOM BOJOH. YCTpaHeHNE BPEMEHHON JKECTKOCTH KHILSTYCHUEM H 7a00paToOpHBEIM ~ 00OpYZOBaHMEM W  HarpeBaTeNbHBIMH  IpHOOpaMH B
U CTIOCOOBI €€ ycTpaHeHus» | J00aBKOi conbl. Y CcTpaHEHHE OCTOSHHOM KECTKOCTH JO0OABKOH COIBI. COOTBETCTBUU C IPaBHJIAMU TEXHUKU O0€30MACHOCTH.
Hcnbrtanue x€cTKoN BOIBI paCTBOPOM MBLIA Habnooams n onuceisams XUMUYECKHH JKCIEPUMEHT C IOMOIIBIO PYCCKOTO
(poIHOTO) SA3bIKA U SA3BIKA XHMUH.
Dopmynuposams BEIBOABI 110 Pe3yIbTaTaM IIPOBEJCHHOTO SKCIIEPUMEHTA.
Compyonuuams B nporiecce yueOHOro B3aUMOACHCTBYSA IIpU paboTe B IpyIax
49 ANIOMUHUI U €T0 CoenuHEHHs aTIOMUHHA B MpUpoAe. XUMHUYECKHE CBOWCTBA AIFOMHUHUS.

COCANHCHUA

OCOOCHHOCTH OKCHIa W THAPOKCHJAA AaJIOMHHUS KakK aM(OTEepHBIX
coeHeHn. Baxxaeiimue conn amroMuHUS (XJI0pHI, cyabdar).

Jemonctpamun. Koniekiys NpupoaHbIX COSANHEHHH aTIOMHHUSL.
Buneodpparmentsr u cnaiiapl « OKCHJ aTFOMAHHS U €0 MOAU(DUKAIIAN.
Tomyuenne ampoTepHOTO THAPOKCH A ATIOMUHHS U HCCIIEOBAHNE €TO
CBOWCTB

Xapaxmepuzosams aqIOMUHUIN 1O €T0 MosIoKeHuto B [lepuoauueckoil cucreme
XuMH4eckux ieMeHToB J1. V. MeHneneena.

Onucvieams CTPOCHHUE, CI)I/I3I/I‘ICCKI/IC W XUMHYECKHE CBOWMCTBA AJIIOMHHHUA,
NOATBEPKAASA UX COOTBETCTBYIOUIMMU YPaBHCHUAMU peaKHHfL

Obvscusamy JIBOWCTBEHHBIH XapakTep XHMHUYECKHX CBOMCTB

TUAPOKCH A AJIIOMUHUSA.

OKCHIA U
Koukpemusupoéams dIEKTPOIUTHYECKOE TMOJYyYEHHE METaNIOB OINHCAaHUEM
MIPOU3BOJICTBA ATIOMUHUSI.

Yemanasnusams  3aBUCUMOCTh  00NacTell TPUMEHEHHS ATIOMHUHHS W €ro
CILIABOB OT CBOMCTB.

IIposooums pacu€rel MO XUMHYECKHM (OpMYyJaM W ypaBHEHHUSIM peakiuii,
MPOTEKAIOMNX C YIACTHEM ATIOMUHUS U €r0 COSIUHEHUIT
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50-51 Keneso u ero coenuHeHus Oco0eHHOCTH CTPOCHHS aToMa Kee3a. XKene3o B mpupoje. Baxneiinme Xapaxmepuzosams — monoxeHue kenesa B [lepuoguueckoil  cucreme
pyas! xene3a. Oxcunsl u rugpokcunst xenesa(ll) u (I111). Comu xenesa(Il) | xummueckux snementos . M. MenzaeneeBa, 0cCOOEHHOCTU CTPOCHHUS aTOMa.
u (III). ObHapy>keHNe HOHOB KaTHOHOB JKelle3a B PacTBOpe. 3HAUEeHHE
COeNMHeHHi JKeesa. Onucvieams (GU3UIECKHe W XMMHUYECKHE CBOWMCTBA Kene3a, MOATBEpXKIas HX
COOTBETCTBYIOIIMMHU YPABHCHUAMH PEAKLIUH.
JlaGopaTopHble ONBITHI.
O6vscHamb HAIMYME IBYX TGHETHUECKHX PSIOB COCAMHEHHIT xkenesa Fe’*
41. Momywenne runpoxcunos xeneza(ll) u (III). 42. KauectBeHHBIC Fe*.
peakIMy Ha KaTHOHBI JKeJle3a
Yemanasnusams 3aBUCUMOCTD 00MacTell IPUMEHEHHUS XKeJIe3a U €T0 CIUIaBOB OT
CBOMUCTB.
Ilposooums pacuéTel Mo XUMHYECKUM (OpMYIaM U YpPaBHEHHUSAM DPEaKIHi,
MPOTEKAIOIMINX C YIAaCTHEM JKeJle3a M eT0 COSIMHEHUH.
Habniooams u onucviéams peakuy MEXAY BEIIECTBAMHU C IIOMOIIBIO PYCCKOTO
(poIHOTO) A3bIKA U SI3bIKA XUMHH
52 [pakTnueckas pabora 7 Pemrenne skcriepMMEHTaNBHBIX 3aJad HA paclio3HaBaHWE M MONy4YeHHE | DKCIEPUMEHTAIBHO uCC1e008amb CBOWCTBA METAIOB W WX COCAMHEHHH,
METaJJIOB M UX COEANHEHUH pemarp 3KCIIepUMEHTAIBHBIC 3aa4ull [0 TeMe «MeTalib».
«Pemenue
9KCTIEPUMEHTAIIBHBIX 33/1a4 Pabomams ¢ nabopatopHbIM 000pYIOBaHHEM M HAarpeBaTeIbHBIMU NPUOOpaMHU
mo Teme «MeTaibhy B COOTBETCTBHUH C MPABWIAMH TEXHUKH 0€30MaCHOCTH.
Hab6niodams cBOWCTBAa METAJUIOB M MX COCAMHEHUN U SBICHHH, IIPOUCXOISIINX
C HAMH.
Onucei6ams XUMUYECKHNA SKCTIEPHIMEHT ¢ IOMOIIBIO PYCCKOTO (POIHOTO) SA3bIKa
1 S3bIKa XUMHUH.
Dopmynuposéams BEIBOJIBI TIO pe3yIbTaTaM IMPOBEACHHOTO SKCIIEPIMEHTA
Onpedensmy (Mcxons U3 ydeOHOM 3amaur) HEOOXOJMMOCTH HCIIOJIB30BAHHS
HaOJIFOICHUS WITH SKCTIEPHMEHTa
53 Koppo3sust meTaisioB u Koppo3us xumuyeckast 1 2JIeKTPOXUMHYECKasl. 3allUTa METAJIIOB OT O0vsCHAMb, 9TO TAKOE KOPPO3HUSI.

CIIOCOOBI 3aI[UTEI OT HEE

KOppO3HH.

Paznuuams XUMHYCCKYIO U JICKTPOXUMHUYIECKYIO KOPPO3UH.
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JlemoHcTpanuu.

Komnexnus «XuMudeckue UCTOUHUKY TOKay. Pe3ynbTaTsl JUINTEIBHOTO
SKCIEPUMEHTA 10 U3Y4YCHHIO KOPPO3UU CTANIbHBIX U3/EJIUI B 3aBUCUMOCTH
OT YCIOBHH IIPOLIECCOB

Unnrocmpuposamyo «KOPPO3UY,
«QNEKTPOXUMHUYECKAsT KOPPO3HUs» MPUMEPaMU.

TIOHATHUA «XUMHUYECCKast KOPpPO3Us»,

Xapaxmepu3zoeamb CIOCOOBI 3aIUTHI METAILIOB OT KOPPO3HU

54-55 Mertanisl B mpupoe. Mertasl B mpupoze: B cBOOOTHOM BHJE U B BUAE COSAUHECHUI. Knaccugpuyuposams GopMbl IPUPOIHBIX COSTUHEHUI METAIIIOB.
[Tonstue o MeTaypruu
Tonstne o merammyprun. UépHas U I[BETHAs] METAJLTYPTHSL. Xapaxmepuzosams 0o0Imue CIOCOOBI TOJYYEeHHS METAUIOB: IHPO-, THAPO- U
3NEKTPOMETAIITYPI UL,
TTupomeramryprus, THAPOMETAIUTYPIHs, SJIEKTPOMETAILTYprusi. JJOMeHHBIH
nporuecc. [lepepaboTka 4yryHa B cTajb. Konxpemusupoeams 3T CHOCcOOBl HNpUMEpaMH W YpPaBHEHUSIMH PEakKIMi ¢
COCTaBJICHHEM 3JIEKTPOHHOTO OanaHca.
ONeKTpoIn3 paciiaBoB.
Onucwvi6ams TOMEHHBIH TIPOIIECC U YIEKTPOIUTHUECKOE ITOIYUSHNE METALIOB.
JemoncTpanuu. Boccranosienune menu u3 okcuaa menu(1l) Bogopomom.
BuneodparmenTs! u cnaiias! «[Ipon3BOACTBO YyryHa M CTAII. Paznuuame 9€pHbIe W IBETHBIC METAILIBL, YYTYHBI M CTAJIN
Buneodpparments! u cnaiiapl «3xenus u3 4yryHa u CTajmy.
BuneodparmenTs! u cnaiiast «[Ipon3BoACTBO ATIOMUHHUSY
56 O0600uIeHNe 3HAHAH 110 Ypok-ynpakHeHHE ¢ HCIOIb30BaHIE CAMOCTOATENFHOM paboThI IO IIpo6ooums o1leHKY COOCTBEHHBIX TOCTIDKEHHUH B YCBOCHUH TEMBEI.
Teme «MeTaibny BBITIOJTHEHUIO IIPOBEPOYHBIX TECTOB, 3aJaHUH M yIPaKHEHHH.
Koppexmuposamsb cBOH 3HaHUSI B COOTBETCTBHU C IITAHUPYEMBIM PE3yIbTaTOM
Tonyuams XuMuYeCKyr0 MHGOPMAIIUH U3 PA3TMYHBIX HCTOYHUKOB.
Ipeocmasnsmes uHpOpManuioo Mo TemMe «MeTawibl» B BHIE TaONHI, CXEM,
OIOPHOTO KOHCIEKTa, B TOM 4YHCIie ¢ mpuMeHeHneM cpencts UKT.
57 KontponbHast pabot 3 mo teme «MeTaibiy
Xumus U OKpy:kaomas cpeaa (2 1)
58 XuMuyeckas opraHu3anus Crpoenre 3eMii: sApO, MaHTHUs, 3€MHas KOpa, X XMUMHYECKUH coctaB. | Mumezpuposams cBefeHUs 1Mo HU3NUECKOil reorpaduu B 3HAHHUS O XUMHYESCKON

IJIAHETHI 3eMJIs

Jlutocdepa m e€ xummueckuit coctaB. Munepansl. Pymsl. Ocanodunslie
nopoanl. Ilone3Hble HCKOMaeMble. XHUMHUYECKHH COCTaB THIPOCHEpHI.
XuMHYEeCKUI cOCTaB aTMOCHEPHI.

Jemoncrpamun. Buneodparmentsr u cnaiiael «Ctpoenne 3emun U eé

OpraHHu3aluy TUIAHETHI.
Xapaxmepuzoeams XUMUYECKUIT COCTAB Fe0JIOTMYECKUX 000JI0YEK 3eMITH.

Paznuuams MUHEpAJIB! U TOPHBIE TOPOJIBI, B TOM YHCIIE U PYbI
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XUMHUYECKUH cocTaBy. KoOJJIeKIMsT MHHEpajJoB U TOPHBIX MOPOI.
Komnexuus «Pyzapt merannony.

JlaGopaTopHubie onbIThI. 43. 13yueHue rpaHura.

59 OxpaHa OKpy>Karomei McTouHnKH XMMHUYECKOTO 3arpsA3HEHUs OKpYKatomiel cpensl. [ nobansHble | Xapakmepu3zoeams NCTOUHUKA XUMUYECKOTO 3arPSA3HEHUS OKPY>KaIOIIei
cpelbl OT XMMUUYECKOTO JKOJOTMYECKHE MpOOJIEeMBI  UYENOBEUEeCTBAa: IAPHUKOBBI  d(QdeKT, | cpemsl.
3arpsI3HEHUS KUCIIOTHBIE IO, 030HOBBIE JIBIPEL. MeXIyHapOJHOE COTPYAHUYECTBO B
OBTIACTH OXpAHBI OKPYKAIOMEH CPEBl OT XHMHYECKOTO 3arpA3HEHHS. Onucwvleams TII00TBHBIE SKOJIOTHIECKHE MTPOOIIEMBI YeI0OBEUECTBA, CBI3aHHbIS
e T S——— C XUMUYECKUM 3arps3HEHHEM.
JemoncTpamun. BineobparmenTs 1 craiimst «[10GaTsHbie Ilpeonazame TyTH MUHIMHU3ALUH BO3JEHCTBUS XUMUYECKOTO 3aTPA3HEHNUS Ha
9KOJIOTNYECKHE MIPOOIEMBI YeII0OBEYECTBAY OKpYKAIOLLYIO CPEALY.
IIpusooums mpUMepbl MEXAYHApPOJHOTO COTPYAHMYECTBA B OONACTH OXPAHBI
OKpY>Karollel cpesibl 0T XUMHUYECKOI'0 3arpsi3HEHUs
O0001menne 3HAHUI 10 XMMHH 32 KYPC OCHOBHOIi IIKO0JbI. [ToaroroBka k OCHOBHOMY rocyiapcTBeHHOMY dk3ameny (OI'J) (7 uv)
60 BemectBa CrpoeHHe aToMa B COOTBETCTBHH C IOJIOKEHHEM XMMHUYECKOTO eMeHTa | [Ipedcmasnams unHpopmammio 1o Teme «llepuogudeckwii  3akoH W
B Ilepuoanueckoii cucreme. [lepuognueckas cucrema /1. . MenneneeBa B CBETe TEOPUH CTPOEHUS aTOMa» B
BUJIe TAOJIUII, CXE€M, OOPHOTO KOHCIIEKTa, B TOM YHCJIE C IPUMEHEHHEM CPE/ICTB
CTpoeHue BeIIecTBa: XUMMYECKas CBA3b M KPUCTAUIMYECKUE PELIETKU. | LKT.
3aBUCHMOCTh CBOWCTB OOpPa30BAaHHBIX 3JIEMEHTAMH MPOCTHIX BEIIECTB
(MeTaIoB, HEMETAIIOB, OJIATOPO/IHBIX T'A30B) OT MOJIOXKEHUS IIEMEHTOB B | BbinonHams TECTOBbIE 3a1aHUS 10 TEME.
IIepnoauueckoii cucreme.
Ilpeocmasnsime nHpopmarmio 1Mo Teme «BUIBI XUMHYECKHX CBSI3eH W THIIBI
Tumnosnorus HeOpraHUYECKUX BELIECTB, JEJICHUE UX Ha KJIACChl M TPYNIBl. | KPUCTAIMYECKUX PEIETOK. B3auMOCBSA3b CTpOCHMS M CBOWCTB BEIIECTB» B
IIpencraBurenn BHJIE TAOJIUII, CX€M, OMOPHOTO KOHCIIEKTa, B TOM YHCIIE C IPUMEHEHHEM CPE/ICTB
UKT
61 XUMHYECKHEe peakluu IIpu3Haky 1 yCloBHS IPOTEKAHUS XUMUYECKUX peakiuil. Tunomaorus Ilpeocmasname naGopManuio o Teme «Knaccupukanus XUMHYECKHX PEaKIuit

XUMHUYCCKUX peaKunﬁ 110 pa3JIMYHbIM OCHOBAHUSM. Peaxuuu HOHHOI'O
obomena. OKHCIIMTEILHO-BOCCTAHOBHUTEILHBIE peakun

M0 Pa3UYHbIM MpU3HakaM. CKOPOCTh XUMHUYECKHUX PEaKLUi» B BHUJE TAOJUII,
CXeM, OTIOPHOTO KOHCIIEKTa, B TOM 4Hcie ¢ mpumeneHneM cpencts UKT.

Buvinonnsamo TECTOBBIC 3aJIaHUS TIO TEME.

Xapakmepmoeamb OKHUCJIUTEIbHO-BOCCTAHOBUTEJILHBIC PEAKIIUU, OKUCIIUTEIIb U
BOCCTAHOBHUTCIIb.
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Omauyams TOT TUII PEaKIUH OT peaknuii ooMeHa.

3anucvieams YpaBHEHUA OKUCIIUTEIIbHO-BOCCTAHOBUTEC/IBHBIX peaKHI/Iﬁ C
IIOMOIIBIO JICKTPOHHOT'O OanaHca

62-63 OCHOBBI HEOPraHUUECKOH XuUMHYeCKHe CBOMCTBA MPOCTHIX BEIIECTB. Xapaxmepuzoeamsp oduIe, 0COOCHHBIC W HHJMBUAYaIbHBIC CBOHCTBA KHCIOT,
XUMHHU OCHOBaHUI1, COJIEH B CBETE TEOPUHU HIIEKTPOIUTUUECKOMN AUCCOLMALIUU.
XapakTepHble XHMHUYECKHE CBOMCTBa  COJNCOOpasyIoMMUX  OKCHIOB,
THIPOKCHIIOB (OCHOBAHUH, KACIOT U aM(pOTEPHBIX THAPOKCUIORB), COJICH Apeymenmupogams BOSMOKHOCTh MTPOTCKAHUSI XUMUYCCKIX PEAKIAN B
pacTBopax 3JEeKTPONUTAaX UCXOS U3 YCIOBHUI.
Knaccugpuyuposamp HeopraHHUYECKHE BEIIECTBA MO COCTABY U CBOHCTBaM.
IIpueooums nipuMepsI NPEICTABUTENICH KOHKPETHBIX KIIACCOB U TPYIIIT
HEOPTraHWYECKUX BEIECTB
64 [MoBTopenue u 0600mCHNE TectupoBanue, pelieHue 3a/1a4 U BBIIOJIHEHHE YIIPAXKHEHUH 110 TeMe Buvinonnsame TECTHI U yIIpaXKHEHUS, peuiams 3aJ1a4u 1o TEME.
o teme. [loaroroBka k
KOHTPOJIGHOH paboTe I1Ipogooums OLIEHKY COOCTBEHHBIX JOCTIDKEHHH B YCBOGHUHU TEMBIL.
Koppexmuposampb cBOM 3HaHUS B COOTBETCTBUH C TUNIAHUPYEMBIM PE3yJIBTaTOM
65 KontponbsHhas padora Ne4 «torosas no Kypcy OCHOBHOM ILIKOJIBI»
66 AHanu3 KOHTpoJIbHOU paboTsl. [ToBeeHe UTOTOB rojia.
67- 68 PesepBHOE Bpems
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Y4eGH0-MeTOAMYECKHIT KOMILIEKT Kypca

y‘{€6HO-MeTOZ[PI'{eCKI/Iﬁ KOMIUJICKT Ui U3YYCHHUS KypCa XUMUU B 8—9 KJ1accax, CO3JTaHHBII ABTOPCKUM KOJIJICKTUBOM IO PYKOBOJICTBOM 0. C. Fa6p1/1en${Ha, COACPIKHUT, KpOME y'-Ie6HI/IKOB,
y‘le6HO-M€TOﬂI/I‘I€CKI/Ie U TUOaKTUYCCKUEC HOC06I/I$[, TETpaaAr NJId BBIIIOJHECHUS J'Ia60paTOpHI)IX " MPAKTUIECKUX pa60T u ap.

1. Xumust. 8 xiacc. Y4eOHHK 115 00meoOpasoBaTenbHbIX yupexaenui /O.C.I'adpuenss , U.I'. Octpoymos, C.A. I'magkos — M.:IIpoceemenue, 2020. — 175 c.;

2 PaGouas mporpamma kypca xumun st 8-10 kimacca paspaborana k ydyeOHukam aBtopoB O. C. I'abpumemsana, U. I'. Octpoymona, C. A. CrmankoBa it 8—9 xiraccoB 00meo0pa3oBaTeNIbHEIX
OpraHu3aIuii.

3. T.A.CaBus. Tectsl o xumrem amst 8-11 kimaccos. «bpatbst ['puausbD, 2002. — 56 C.
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HOSCHUTEJbHASA 3AITUCKA

PaGouast mporpamma Mo XMMHHU COCTaBJICHA B COOTBETCTBHHU (eepalbHbBIM KOMIIOHCHTOM T'OCYapCTBEHHOTO CTaHAApTa OOLIero o0pa3oBaHMs, OI0OPEHHBIH COBMECTHBIM
pemenreM koiuierun MunoOpazoBanus Poccun u [pesummyma PAO ot 23.12.2003 1. Ne 21/12 u yTBep K IeHHBIH nprkazoM MuHOOpHAYKH 9 B IPUMEPHOH IIPOrpaMMBl OCHOBHOTO
obmero obpa3oBaHus (MICEMO JlemapTaMeHTa rocyJapCTBEHHOM MOMUTHKY B 00pa3oBanun MuHoOpHaykn Poccun  3a ocHOBY paboudeii mporpaMMBl B3sTa IporpaMMa Kypca XUMUHU
s 8-11 ximaccoB obmeoOpa3oBatenbHBIX yupexaeHuit (aBrop O.C. I'abpmensH), pekoMeHmoBaHHas JlemapraMeHTOM OOpa30OBAaTENbHBIX MPOTPaMM H CTaHIAPTOB OOIIETro
obpaszoBanust MuHucTepcTBa 00pa3zoBanus PO, omybnrkoBaHHas n3gaTenbeTBoM «/Ipoda» B 2018romy.

0011125 XapaKTEePHCTHKA YUeOHOI0 mpeaMeTa

OCHOBHBIMHU TIPOOIEMaMi XMMHH SIBIISIOTCS M3YYEHHE COCTaBa M CTPOCHHUS BEIECTB, 3aBUCHMOCTH MX CBOWCTB OT CTPOEHHMS, KOHCTPYHPOBAHHE BEIIECTB C 3aJlaHHBIMHU
CBOHCTBaMH, MCCIIEAOBAaHNE 3aKOHOMEPHOCTEH XMMHUYECKHUX NMPEBPAICHUH U IyTel yNpaBieHUS MMHU B LEJAX MOJTYyYEHHS BEIECTB, MAaTEpPHaIOB, YHEpruu. [lostomy, Kak Obl HH
pa3Myaiiuch aBTOPCKHE MPOTPaMMbl U YUYEOHUKH O IIyOMHE TPAaKTOBKM M3YYaeMBIX BOIIPOCOB, MX Y4eOHOE colepKaHHe JOJDKHO 0a3upoBaThCs Ha COAEPIKAHWU MPUMEPHOI
MPOrpaMMBbI, KOTOPOE CTPYKTYPHPOBAHO 110 ISITH OJI0KaM: MeToabl Mo3HaHus B XUMHH; TeopeTndeckre ocHOBBI XxuMuu; Heopranunueckas xumusi; Opranudyeckas XUMUst; XUMHS 1
xu3Hb. CollepKaHue ITUX Y4EOHBIX OJIOKOB B aBTOPCKUX IpOrpaMMax MOXKET CTPYKTYPHUPOBATBHCS MO TeMaM U JETAIN3UPOBATBHCS C YUETOM aBTOPCKHX KOHILIEHIHMH, HO JOJDKHO
OBITh HAIIPABJICHO HA JOCTIKCHHUE LEJIEH XUMHIECKOT0 00pa30BaHus B CTApIIEH HIKOJIE.

eI
H3yuenue xumuu ¢ cmapuieii wikone Ha 6a3080M ypoene HANPABIEHO HA OOCHMUIICEHUE CLeOYIOWUX Yelell:

® 0CBOEHMe 3HaHUIN O XMMNYECKOM COCTaBﬂﬂIOU.LeVI ECTECTBeHHO-HayHHOVI KapTUHbI MUpPa, BaXKHENLWNX XMMNYECKUX NMOHATUAX, 3aKOHAaX U TeopuAax;

® OB/lageHnue ymeHnamum npmmeHATb NnoayvyeHHble 3HaHUA anAa 06bACHEeHUA pa3HOO6pa3HbIX XMMUYECKUX ABNEHUIA U CBOWCTB BewecTs, OUEHKN PO XMMUN B Pa3BUTUN
COoBpeMEHHDbIX TEXHONOTUA U nony4yeHMn HOBbIX MaTepmnanos,

® pa3BUTUE NO3HaBATE/IbHbIX UHTEPECOB U UHTENNIEKTYANbHbIX cnocobHocTel B npouecce CamoCTOATE/IbHOIoO I'IpMO6p€TEHV|ﬂ XMMUYECKUX 3HAHUI C MUCMONb30BaHMEM
Pa3NINYHbIX NCTOYHUKOB VIHCI)OpMaLI,MVI, B TOM YunUC/sie KOMNbHOTEPHDbIX;

® BOCNUTaHUeE YHEXKAEHHOCTM B NOSUTUBHOMN POAN XMMUKN B U3HU COBPEMEHHOTO 06LW,ecTBa, HEOBXOAMMOCTM XMMMUYECKM FPAaMOTHOIO OTHOLEHMA K CBOEMY 340P0BbIO U
OKpY!KatolLel cpese;

. nNpMMeHeHne MOoJyYeHHbIX 3HAaHUW U YyMeHUH A1a Be30macHOro MCnosb3oBaHMA BeLecTs U MaTepuasnos B ObITy, CE/IbCKOM XO3AWCTBE M Ha MPOU3BOACTBE,
pelleHnA NpaKTUYeCKMX 3aJa4 B MOBCEAHEBHOMN XU3HK, NpeaynpeXxaeHNa ABNEHNIN, HAHOCALLMX BPe, 340P0BbI0 YeNOBEKA U OKpY:KatoLLen cpese.
3agaun
° ®opMupoBaHMe 3HAHUI OCHOB HAYKH — BaXKHEHIITNX (haKTOB, HOHATHH, 3aKOHOB M TEOPHH, SI3bIKA HAYKH, TOCTYITHBIX 0000IEHNH MUPOBO3PEHIECKOTO XapaKTepa,

HWHTETPUPOBATHL 3HAHUSA YUalIUXCA 110 HCOpFaHI/I‘IGCKOﬁ u OpFaHH‘ICCKOﬁ XHUMHH C ICJIBIO (1)0pMI/IpOBaHI/I$I Y HUX XUMUYCCKOMN KapTHUHBI MUpa
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. pa3BHTHe YMCHHUI HAOIMIONaTh W OOBACHATH XMMHUYECKHE SBJICHHS, COOMIONATh MpaBHJIa TEXHUKH O€30MacHOCTH NMpH paboTe C BEMIECTBAMH B XHMHYECKOH

mabopaTopu W B TIOBCEIHEBHOM JXHM3HM; HWHTEpeca K XWMHH Kak BO3MOXKHOH oOmactn Oymymiedl NpakTH4ecKOW NeATeNbHOCTH; WHTEIIEKTYaldbHBIX CIIOCOOHOCTEH u
TYMaHHCTUYECKUX Ka4eCTB JINYHOCTH;

° (l)OpMPIpOBaHI/le 9KOJIOTHYCCKOI'0 MBIIJICHUS, y6€)KZ[eHHOCTI/I B HeO6XO,HI/IMOCTI/I OXpaHbl Oprma}omeﬁ Cpeabl U 6epe>1<Horo OTHOIICHUS K CBOEMY 310POBBIO.

MecTo npeaMeTa B 0a3MCHOM YUeOHOM IJIaHe

OenepanbHbId 0a3uCHBIN ydeOHBIH TUTaH Uit 00pa30BaTeNbHBIX yupexkaeHuil Poccuiickoit dexepannu oTBOANUT 69 4acoB s 00s3aTENFHOTO H3Y4IeHHS yIeOHOTO IIpeaMeTa
«XuMus» Ha ITAIe CPEAHEro 00IIero oopa3oBaHus Ha 0a30BOM ypPOBHE.

[Ipumepnas mporpamma paccuntana Ha 35 yaeOHbIX daca B 10 kimacce u 34 yueOHbIX 9aca B 11 kmacce.

Oo0meyyeOHbIe yMEHHS, HABBIKU U CIIOCO0OBI 1eSITeIbHOCTH

[Mporpamma npenycmarpuBaeT GOpMUPOBaHKE y ydaluXcs o0IIey4eOHbIX YMEHUH U HABBIKOB, YHUBEPCAIBHBIX CIIOCOOOB JEITEILHOCTH M KIFOUEBBIX KOMIETEeHIWiT. B aTOM
HaTpaBJICHUHU MPHOPUTETAMHU Il yIeOHOTO mpeaMeTra «XUMIS» B CTapIIei mIkoje Ha 0a30BOM YPOBHE SIBILIIOTCS: YMEHHE CAMOCTOSTEIBHO M MOTHBHUPOBAHHO OPTraHM30BHIBATH
CBOIO TIO3HABATENBHYIO NEATENBFHOCTh (OT MOCTAHOBKM LENH O IIONYYSHHUS M OLEHKH pPe3yibTaTa); WCIOJIh30BAHHE JIIEMEHTOB HMPUYMHHO-CICACTBEHHOTO U CTPYKTYPHO-
(YHKIMOHAJIBHOTO aHAIM3a; OMpEIeIICHHE CYNTHOCTHBIX XapaKTePUCTHK M3Yy9aeMOro oOBEKTa; yMEHHE pa3BEepPHYTO OOOCHOBHIBATH CYXKICHUS, NaBaTh OMpPEACICHHS, IPUBOAUTH
JI0Ka3aTeNbCTBa; OLEHUBAHUE U KOPPEKTHUPOBKA CBOETO MOBEACHUS B OKpPYKAIOLIEH cpelie, BHIIOJIHEHHE B MPAKTUYECKON AESITENbHOCTU U B TIOBCEJHEBHOM JKM3HU SKOJIOTMUYECKHUX
TpeOOBaHUH; WCIONB30BaHUEC MYJIBTUMEIUHHBIX PECYpCOB M KOMITBIOTEPHBIX TEXHOJOTHH aisi 00pabOTKH, Mepeladd, CHCTEMAaTH3allld WH(QOpPMAalWu, co3maHus 0a3 JaHHBIX,
IIPE3EHTALMY PE3YJITATOB [103HABATEIBHON U IIPAKTUYECKOM 1E€ATENBHOCTH.

B aBTOpCKYIO IpOrpaMMy BHECEHBI CIICIYIOIINEC H3MCHEHHS:
B 10 kmacce:
1. YBeau4eHo 9rcio 9acoB Ha U3YYCHUE TEM:

- No 2 «YrneBoiopoabl M KX MPUPOTHBIC UCTOYHUKK» 10 10 yacoB BMecTO §;

- Ne 3 «Kucnopoacoaepkamupe COSIUHEHNS W MX HaXOXIEHHE B XUBOW mpupoje» 1o 11 gacoB Bmecto 10, Tak Kak 3TH TEMBI SABJSIIOTCS HanOosee BaXKHBIMH B Kypce
OpPraHUYECKON XMUMUU.

2. YMeHbIIEHO YHCJIO YacOB Ha N3Yy4YCHHUE TEM:

- Ne 4 «Asotrcoaepxaliie OpraHMYeCKUe COEANHEHNS U UX HAXOXKIECHUE B JKUBOW NMPHUPOJIE» A0 5 BMECTO 6 4acoB 3a CUET UCKIIOUeHHs pasjena « HyknenHoBble KUCIOTHIY,
TaK KakK 3TOT pa3zen oTcyTcTByeT B O0sA3aTeIbHOM MUHIMYME COJIEPKAHNS OCHOBHBIX 00pa30BaTEeIBHBIX IPOTPAMM;
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- Ne 5 «buonozuuecku axmugnvle opeanuyeckue coeounenus» 10 2 4acoB BMECTO 4, Tak Kak 3Ta TeMa B OOs3aTeNbHOM MHHHMYME COJEpPIKaHUS MPONUCAaHA KypCHBOM, a
3HAYUT, HE BHeceHa B TpeOoBaHus K YPOBHIO ITOJITOTOBKH BBIITyCKHUKOB.

- Ne 6 «Hckyccmeennvie u cunmemuyeckue opeanuyeckue coeOuHenus» ¢ 3 4acoB IO 2 4acoB Tak Kak 3Ta TeMa B OO0s3aTeIbHOM MUHHUMYME COAEpPXKAHUS IPOIUCAHA
KypCHBOM, a 3Ha4HT, HE BHECEHA B TpeOOBAaHMUS K yPOBHIO ITOJTOTOBKH BBIITYCKHHKOB.

3. U3 aBTOpCKOIi MPOrpaMMBbl HCKJIIOYEHBI HEKOTOPBIE IEMOHCTPALIMOHHBIE U JAOOPATOPHBIE OTBITH U3-32 HEAOCTAaTKa BPEMEHH Ha UX BBHINIOJHEHHE MPpH | yace B HEETIO.
Jannas pabodas mporpamMma MOXKET OBITh peaji30BaHa TIPH HCIOJIH30BAHWU TPAJUIMOHHON TEXHOJOTHH OOYYCHHS, a TaKkKe HJIEMEHTOB JPYIHX COBPEMEHHBIX
00pa30BaTENBHBIX TEXHOJIOTHH, TIEPeIOBHIX GOPM M METOIOB OOYUYCHHUS, TAKMX KaK pa3BHBaroice oOydeHHe, KOMIIBIOTEPHBIE TEXHOJOTHH, TECTOBBI KOHTPOJb 3HAHWUH U Ap. B
3aBHCHUMOCTH OT CKJIOHHOCTEH, TOTPEOHOCTEH, BOBMOXKHOCTEH U CIIOCOOHOCTEH KaXkKI0r0 KOHKPETHOT'O Klacca.

B 11 kaacce:

1. YBeJau4yeHO YHUCIIO YAaCOB HA U3YUCHUE TEM:
Tema Ne 1 «Ctpoenue aroma u nepuoandecknii 3akoH 1. V. Menneneesa » 1o 3 BMecto 2 gyaco. Conepxanne ya4eOHOTO MaTepHaia 3TOH TeMBI OTpadaThIBACTCS H UCIIONB3YETCS B
JaTbHEHIIEM B IIPAKTUYECKON JEATEbHOCTH yUAIIUXCs MTPU N3yYeHUH APYTHX TeM. JlaHHble yachl B3AThl u3 TeMbl Ne2 «CtpoeHne BemecTBa» - 1 gac. Llenb qaHHBIX W3MEHEHUH —
JIydllee yCBOGHHE y4eOHOro Marepuaina Kypca «Xumus » 11 kmacca.

Jlannas pabouast mporpaMMa peaju3yercsl MpPU KCIOJIb30BAHWU TPAJAMIMOHHOW TEXHOJIOTHH OOYYCHHUsS, a TAaKXKe JJIEMCHTOB APYTrUX COBPEMEHHBIX 00pa30BaTEeIbHBIX
TEXHOJIOTHH, MepesoBbIX (GOpM U METO0B OOYYEHHs, TAKMX KaK IPOOJEMHBIN METOJI, pa3BUBAOIIEe 00yueHNE, KOMIBIOTEPHBIE TEXHOJIOTHH, TECTOBBIA KOHTPOJIb 3HAHUU U IIp. B
3aBUCHMOCTH OT CKJIOHHOCTEH, MOTPeOHOCTEH, BOZMOXKHOCTEH U CITOCOOHOCTEHN Ka)I0r0 KOHKPETHOTO Kjlacca B Mapasijieliy.

KOHTpOJ’II) 3a YPOBHEM 3HAHUM yJyamuxcs npeaycMaTpmuBacT MpoOBEACHUE na6opaTopH1>1x, MMPAKTUYCCKUX, CAMOCTOATEIIbHBIX, TECCTOBBIX U KOHTP OJIbHBIX pa60T.
Coaep:xanue nporpammsl 10 kiacec.

Tema 1. Beaenne. (1 uac).

Teopus cTpoeHust opraHuueckux coequHeHuit A.M.bytneposa.
VY4eHUK N0JKEH 3HATh ¥ IOHUMATh:
- XMMHUYECKHE TOHATHS: YIIEPOIHBIN CKeJeT, paauKaibl, QYHKIIMOHAIBHBIE TPYIIIBI, TOMOJIOTHS, M30MEpHS;
-TEOPHUIO CTPOEHHS OPTaHUYECKUX COCTUHEHU;
YMers:
-00BACHATH 3aBUCUMOCTH CBOICTB BEIIECTB OT MX COCTaBa U CTPOCHHS.

Tema 2. CTpoeHHe OpraHM4ecKuX coeMHeHHuil. (2yaca).
VYraeponuslii ckeneT. @yHKIIMOHANBHAS rpymma. ['oMomoru u romonorudeckuil psaa. CTpyKTypHas ¥ IPOCTPAHCTBEHHAS H30MEPHSL.
Peakiun opranndeckux coequHeHni. TUMBI peakuil B OpraHUUECKON XUMUU.
Y4eHuK N0JIKEH 3HaTh U IOHUMATh:
- BOKHEHIINE BEIIECTBAa U MaTEPHAIbL: YKCyCHas KHCIIOTa, METaH, STHUIICH, alleTHIIeH, OCH30J1, TaHOJ, )KUPHI, MbLIa, TJII0K03a, Caxapo3a, KpaxMal, KJieT4aTka, OeIKy,
HCKYCCTBEHHBIE U CHHTETHUYECKHE BOJIOKHA, KayUyKH, IIACTMACCHIL.



YMeTh:
-Ha3bIBaTh HM3y4YCHHBIE BEIIECTBA 10 «TPUBHAIBHO WK MEKIYHAPOTHONH HOMEHKIIATYPCE;
-OIpeAeNsaTh MPUHAAJICIKHOCTD BEIECTB K Pa3IMYHBIM KJIacCaM OPTaHHMYECKUX
Tema 3. Yraesogopoanl.(10 yacos).
ArnxaHbl. ANKeHbI, alKaueHbl, ankuHbl. ben3on. KauecTBeHHBIN aHaIU3 BEIECTB.
Y4eHUK N0JIKEeH 3HaTh U IOHUMATh:
- XMMHUYECKHE MOHATHS: CTPOSHUE OPraHUYECKUX COSINHEHUH;
-BayKHeIIINe BeIecTBa U MaTepHalbl: METaH, STUJICH, alleTUIIeH, 0€H301, KayuyKH, INIacCTMACCHI.
YMeTs:
-Ha3bIBaTh M3yUYCHHEIC BEIIECTBA [0 «TPUBUAIBHON) WIH MEKIYHAPOIHOW HOMEHKIIATYPE;
-OIpeAeTATh MPUHAIICKHOCTE BEIIECTB K PA3IMIHBIM KJaccaM OPTaHMYSCKUX COSTUHCHUN,
- XapaKTepu30BaTh OOIINE XUMUUECKIE CBOMCTBA OPTAaHIMUYESCKUX COCAHHEHHIA;
- OOBSICHATH 3aBUCHMOCTH CBOWMCTB BEIIIECTB OT WX COCTaBa U CTPOCHUS;
-BBIMIOJIHATH XUMUYECKHI KCIIEPUMEHT [0 PACIIO3HABAHUIO YIIIEBOJIOPOJIOB.
KonTponbHast padota Nel mo Teme «YTIaeBOAOPOIBI»
Tema 4. Kucinopogoconepsxamme oprannyeckue coequHenns. (11 yacos).

OpHoaTOMHBIE M1 MHOTOaTOMHBIe cnupThl. DeHounbl. [IpocTeie a3¢upsl. Anbaernabl. KapooHoBsie kucnotsl. CrioxHbie 3¢upbl. JKupsi.

Yyenuk JOJKCH 3HAaTh U IOHUMATh.
- XUMHUYCCKUEC MMOHATHUA: (byHKIII/IOHaJ'H)Ha)I rpymna;
-Ba)XKHEWIINE BEILECTBA U MATEPUAJIbL: 3TAHOJI, YKCYCHAs! KUCJIO0TA, KUPBI, MbLJIa,;
VMeTs:
-Ha3bIBaTh W3YYEHHBIE BELECTBA [0 «TPUBUAIBHONY» MM MEXIYHAPOIHOU HOMEHKIATYPE;
-OIpeleNsTh IPUHAMIEKHOCTh BEIIECTB K Pa3IMUHbIM KJIacCaM OPraHMYECKUX COEAMHEHUMN
- XapaKTepu30BaTh OOIIE XUMHUECKIE CBOMCTBA OPTaHIMUYECKUX COCIHHEHHIA;
- 00OBSCHSTH 3aBUCUMOCTH CBOICTB BEIIECTB OT UX COCTaBa M CTPOCHUS;
-BBIIIOJIHSTHL XUMHUYECKUU OKCIICPUMEHT IO PACIIO3HABAHUIO BEIICCTB.
Momnocaxapunsl. ucaxapuasl. [lonucaxapuasl.
Yyenuk JOJKCH 3HATh U TIOHUMATh.
- BAKHEHIIIHME BEIECTBA M MaTepPHAIIbI: TIF0K03a, caxapo3a, Kpaxmall, KIeT4aTka.
YmMeTs:
-Ha3bIBaTbhb M3Y4YCHHBIC BCIIECCTBA 110 ((TpHBPIaJ'H:HOﬁ» NI Menc,uyHapoz[Hoﬁ HOMCHKIJIaTYypE,
-OIpeeNsITh MPUHAAIEKHOCTh BEIIECTB K Pa3IMUHbIM KJIaCCaM OPraHMYECKUX COEAMHEHUMN,;
- XapaKTepu30BaTh OOIIE XUMHUUECKUE CBOMCTBA OPTaHIMYECKUX COCIHHEHHUIA;
- OOBSICHATH 3aBUCHMOCTH CBOWCTB BEILIECTB OT UX COCTaBa M CTPOCHUS;
-BBINOJIHATh XUMUUECKHH SKCIIEPUMEHT 0 PAaCIO3HABAHUIO BEIIECTB.
Kontponpnas padora Ne2 mo temam: Kuciopomocoaepskamiyue opraHH4ecKie COSTUHESHUS.
Tema 5. Azorcoaepikamne coeiMHeHUA.(S yacoB).
Hutpocoennnenus. AMunbl. AHuIWH. benku.
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VneHTndukanys opraHngaecKuX COCIMHEHUI.
VY4eHHK HOKeH 3HaTh U TOHUMATh:
- BaXKHEHIIIME BEIeCTBA U MaTepHabl: OENKH, HCKYCCTBEHHbIE U CHHTETUYECKHE BOJIOKHA.
YMers:
-Ha3bIBaTh H3y4YCHHBIE BEIECTBA 10 «TPUBUAIBHOIN) WK MEXAYHApOIHONH HOMEHKIIATYPE;
-OIpeAeNsaTh MPUHAAJIESKHOCTD BEIECTB K PA3IMYHBIM KJIaccaM OPraHMYECKUX COSANHEHUN;
- XapaKTepu30BaTh 00IINE XUMUUECKHUE CBOMCTBA OPTaHUYECKUX COETMHEHH;
- OOBSACHSTH 3aBUCUMOCTh CBOMCTB BEIIECTB OT MX COCTaBa ¥ CTPOCHHMS;
-BBITIOJIHATh XUMHIECKUI SKCTIEPUMEHT 10 PACIIO3HABAHHUIO BEIIECTB.
ITp.p.Nel. «Pemenne sKCiepuMEHTATBHBIX 3a/1ad HA HACHTU(QHUKAIIMIO OPTAaHUIECKUX COCTUHEHHH. »
Tema 6. Buonozuuecku akmuensle eewecmaea.(2uaca)
OcHosnvle nonamus: Qepmenmul. Bumamunwvl. I'opmonvl. Jlekapcmeaa.
Tema 7. Hekyccmeennvle u cunmemuueckue op2anuyeckue coeounenus.(3uaca)
Ocnognvie nonamus: Ilonumepoi. Ilnacmmaccei, 6010KHa.
[MpakTuyeckas pabora Ne2 «Pacno3HaBaHue M1acTMacc 1 BOJIOKOH
Kontponbnas padora Ne 3. Mrorosas

Cooeprcanue npozpammol «Oowas xumua» 11 knace

Tema 1. CTpoeHue aToma u nepuoanveckuii 3axon JI. U. Menaeneena (3 u)
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Ocnognuie cgedenus o cmpoenuu amoma. SIApo: TPOTOHBI U HEUTPOHBI. M30TOIBI. DIEKTPOHBL DJIEKTPOHHAsE 000J04Ka. DHEpreTniecknii ypoBeHb. OCOOEHHOCTH CTPOEHHS AJIEKTPOHHBIX
000JI04eK aTOMOB 3JIEMEHTOB 4-T0 U 5-T0 NMEepUoA0B nepuoandeckoii cucremsr J. Y. Menneneesa (mepexoaHsix neMeHToB). [lonstue 06 opOUTaNsIX. s- U p-OpOUTAIN. DIEKTPOHHBIE KOHPHUTYpaluH

aTOMOB XMMHYCCKHX 3JICMCHTOB.

Hepuoouueckuii 3axon J]. U. Menoeneeea 6 ceeme yuenus o cmpoenuu amoma. Otkpoitue J{. Y. MeHneneeBbIM MepUOIHYECKOrO 3aKOHA.

HepnounquKaﬂ CUCTEMA XUMHUYECCKHUX JJICMCHTOB I[ W. MenneneeBa — rpa(bnqecme 0T06pa)KeHI/Ie NEPUOUYECKOro 3aKOHa. Du3HUeCKHit CMBICIT TMOPAAKOBOTO HOMEpPA 3JIEMEHTA, HOMEpPa

nepuojia ¥ HoMeEpa rpyIribl. BanentHsie OJICKTPOHBI. HpPl'-II/IHBI HM3MEHEHUS CBOMCTB 3JIEMEHTOB B NnepuoJax u rpynmnax (FJ'[aBHLIX noz[rpynnax).

[Tonoxxenue BOAOpO/Jia B HCpMO)IHqGCKOﬁ CUCTEME.

3HaueHune NEPUOANICCKOrO 3aKOHA U HepHOIIH‘IeCKOﬁ CHCTCMBI XUMHUUYCCKUX 3JICMCHTOB I[ W. Menpneneena s Pa3BUTHUA HAYKU U TIOHUMAaHUA XAMHYECKOM KapTUHBI MUpa.

Jemoncrpanuu. Paznudasie popMBbI IEPHOINIECKON CHCTEMBI XUMUUYeCcKHX d1eMenToB /1. . MeHzneneesa.

Jla6opaTopHblii onbIT. 1. KoHCTpyHpOBaHue neproguyecKoil TabIuIIbl SJIEMEHTOB C HCIOJIb30BaHUEM KapTOUeK.
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Tema2. Xumuueckasi cBsi3b.(34)
Honnas cs3b. Katnous! u annonsl. VloHHBIE KpHCTadecKie pemerkd. CBOCTBa BELIECTB € TUM THIIOM KPHCTAUTMIECKHX PEIIETOK.

:‘)JICKTpOOTpI/IL[aTeJILHOCTB. HOJ’IHpHaﬂ " HEMOJIApHAasA KOBAJICHTHBIC CBS3U. MexaHu3mbl ee 06pa303aH1/m CBs3U (06MeHHBIfI u HOHOpHO-aKHeHTOpHBIfI). MOJ’[eKyJ'If{pHBIe U aTOMHBIC KPUCTAIIIMICCKUE
PEIICTKHU. CaoiicTBa BCIICCTB € OTUMHU TUIIAMH KPUCTAJUNTUMICCKUX PEHICTOK.

CreneHb OKUCIEHHS ¥ BAJICHTHOCTh XUMUYECKHUX JJIEMEHTOB.

OC0OEHHOCTH CTPOEHHUS aTOMOB METAIIOB. MeTalunueckas XMMUYecKas CBA3b M MeTaJUTM4ecKas KpUcTauinueckas pemerka. CBOHCTBa BEIIECTB C METANIHUECKOH CBA3BIO.
MeswcmonekynapHas u 6HYMpPUMONEKYIAPHASL 6000POOHAA C8:3b. HAUeHUe 6000POOHOU C8:3u OJiA OP2AHUIAYUL CIMPYKINYD OUONOIUMEDOS.

Enunas npuposia XuMHUECKOM CBS3H.

Hemoncmpayun

Mope HOHHBIX KPUCTAUINYECKHUX PEIIEeTOK (XJIOPHI HATPHsT)

Mopeni aTOMHBIX B MOJIEKYJISIPHBIX KPHCTAUTHIECKHUX PEIIETOK

Mogenn MeTaNIMIeCKUX KPHUCTAJITIMYECKUX PEUICTOK.

Tema 3. BemectBo. (94)
IMonumepsr:oprannyeckue,Heopranndeckue. [lnacrmaccel. BomokHa.

Tpu arperaTHbiX COCTOSIHHS BOJbI. OCOGEHHOCTH CTpOSHHs ra30B. MousipHbIit 00beM ra3000pa3Hbix BemiecTB. [IpeacTaBuTesn ra3000pa3HbIX BEIIECTB: BOAOPOI, KUCIOPO/I, aMMHaK, YIIICKUCIIBIH ras,
stuineH. VX mosydenue, cobupanue, pacrnosnasanue.Bona, ee 6Gnonornueckas pos. [[puMeHeHHE BOJIBL.

JKecmrocms 60061 u cnocobul ee ycmpanenus. Kucnvie conu. Munepanvivle 600ul. JKuokue kpucmannsl u ux ucnonvzosanue. Kpucmannuueckoe u amopgmnoe cocmosanue eewjecmsa. Ilpumenenue
amop@uuix eeujecms.

Tlonamue o oucnepcuvix cucmemax. Jucnepcuas asa u oucnepcuonuasn cpeoa. Knaccugurayus oucnepcrvix cucmem. I pybooucnepcuvie cucmemul. [lonssmue o koanoudax u ux 3uavenue (30au, eeu)

3aKOH ITOCTOSIHCTBA COCTaBa BCIICCTB. BemectBa MOJICKYJIAPHOTO U HEMOJICKYJIAPHOT'O CTPOCHUS. MOJ’IeKyJ'I}IpHa}I q)OpMyJIa. (DOpMyHI)HaSI eIMHHIIA BemmecTBa. MaccoBas 1 00beMHas J0JI1 KOMIIOHCHTA
B CMCCH.

Ilpakmuueckaa paboma Nel «Ilomyuenune, cobupaHye 1 pacIio3HABaHHE Ta30B)
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Pacuemmnvie 3a0auu Cc UCIOJIL30BauEM NOHATUH :
-MaccoBast 101 PaCTBOPEHHOTO BEIIECTBA B PacTBOPE,
-MaccoBasi U 00bEMHasl 107U KOMIIOHEHTOB CMECH,
-MaccoBast 10JIs IIPUMeceH,
-MaccoBasi 1 00beMHast 10JIs BBIXO/Ia TIPOAYKTOB PEAKIMH OT TEOPETUIECKU BO3MOXKHOTO,
- MOJIIpHAs! KOHLICHTpaNusl.
Hemoncmpayun
Mopnens monexynsl JTHK.
Mopens MOJIIpHOTO 00BEMa I'a30B
Tpu arperaTHBIX COCTOSIHHS BOJBI.
OO0pa3Ibl pa3IMYHBIX AUCIIEPCHBIX CHCTEM
Tema 4. XumuuecKkue peakuuu.(8 u)

Pearyuu, uoywue 6e3 usmerenus cocmasa eewjecms. AJINOTPONUS U aJTIOTPOITHbIC BUIOM3MEHeHHs. [[pHYHHBI aJUTIOTPOIIMU Ha IpuMepe Moaudukarmit kucnopona, yriaepona u dpocpopa. O30H,
ero OHOJIOTHYeCcKas poJib.

I/I30Mepbl 1 U30MEpus.

Peaxyuu, uoywue c uzmenenuem cocmasa gewjecms. Peakinu coelMHEHNs, pa3I0KeHNs, 3aMEILEHNs] 1 OOMEHA B HEOPraHWYECKOH M OpraHNuecKoi XUMHUM. Peaknu 9k30- ¥ 9HZOTEPMHUECKHE.
TerutoBoii 3¢)(eKT XUMUUECKOH peakiy 1 TEPMOXHMHYECKUE ypaBHEHHS. Peakiny ropeHnsi, Kak YacTHBIH CITydail 9K30TepMUYECKHX PEaKInii.

Cropocmb xumuueckoui peaxyuy. CKOPOCTb XMMUUECKON peakUy. 3aBUCUMOCTh CKOPOCTU XUMHUYECKOI peakuuy OT IPUPObl PEarupyIOLINX BEIECTB, KOHIIEHTPALH, TEMIIepaTyphl, IO 11
MOBEPXHOCTH CONPUKOCHOBEHMs W Kartanuzatopa. Peakiym romo- u rereporeHHble. [loHsTHe O Karanu3e M KaTaiuzaTopax. DepMeHTHl Kak OMOJOTHYECKHE KaTaln3aTopbl, OCOOCHHOCTH WX

(YHKINOHUPOBAHUSL.

Obpamumocms xumuueckux peaxyuil. HeobpatimMeie 1 0OpaTUMble XUMHYECKHE peakiini. COCTOSHIEe XUMHYSCKOTO PABHOBECHS JJIsI OOPAaTUMBIX XMMHUYECKUX peakimid. CrocoObl CMECHUS
XMMHYECKOTO PaBHOBECHsI Ha IIPHMepe CHHTe3a aMMHaka. [[oHsaTHe 00 OCHOBHBIX Hay4YHBIX IPHHIIMIAX MPOU3BOJICTBA HA PUMEPE CHHTE3a aMMHaKa WII CEPHOH KHCIIOTHL.

Ponb 60061 6 Xumuueckou peakyuu. UctunubIe PacTBOPLI. PaCTBOpI/IMOCTb u Knaccndmxaum BEIIECTB I10 3TOMY IIPU3HAKY: paCTBOPUMBIE, MAJIOPACTBOPHUMBIC U HEPACTBOPUMBIE BEILICCTBA.

SHCKTPOHI/ITLI 1 HEBJICKTPOJUTHI. 9HeKTpOJ'H/ITI/I‘IeCKa$[ JAUCconuanus. KPICJIOTLI, OCHOBAHHUA U COJIM C TOYKH 3PEHUST TCOPUUN BHCKTPOHHTH‘ICCKOﬁ JUccomuanuun.
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XUMUYECKUE CBOMCTBA BOJIBI: B3aHMOZ[efICTBPIe C M€TaJsiaMH, OCHOBHBIMH U KUCJIOTHBIMU OKCUAAMH, PA3JIOKEHUE U 06pa30BaHI/Ie KpUCTAJJIOTUAPATOB. PeaKHI/II/I rujaparanuu B OpFaHI/I‘IeCKOﬁ
XUMUH.

T'uoponus opeanuueckux u Heopeanuyeckux coeounenuil. Heoopatumprii rumposu3. OOpaTUMBIN THIPOIN3 COJICH.

FI/IILPOHI/B OPraHu4Y€CKUX COCIMHEHUU U €T0 MPAKTUYECKOC 3HAYCHUE I MOJIYYECHUS TUAPOJIU3HOTO CIIMPTa U MblJIa. buonornueckas POJIb TUAPOJIA3a B IIIACTUIECKOM U DHEPIrETUIECKOM oOMeHe Be-
IICCTB U DHEPI'UU B KIICTKE.

OKucaumenbHo-80CCMaHOBUMENbHbLE peaxkyuu. CTeneHb OKUCICHUS. OnpeneneHHe CTCIICHHU OKHMCJICHUA I10 (I)opMyne coenuneHus. [lonstue 00 OKHCIUTEIIbHO-BOCCTAHOBUTEIbHBIX peakuuAx.
OKHucienue u BOCCTAHOBJICHHUE, OKHUCIHUTECIIb U BOCCTAHOBHUTCIIb.

OnexTponn3. DNEKTPONu3 Kak OKHCIUTENIbHO-BOCCTAHOBHTEIBHBIN Mpoliecc. DIEKTPOIN3 PAcIIaBOB U PACTBOPOB Ha MpHMeEpe XJIopHAa HaTpus. IIpakTHueckoe MpUMEHEHHE IEKTPONIU3a.
DIEKTPOIUTHIECKOE MOTyICHUE ATFOMUHHSI.

Hemoncrpauuu. IIpeBpamenne kpacHoro ¢ocopa B Oenbiit. O3oHaTop. Moznenn mojekyn H-OyraHa W M300yTaHa. 3aBHCHMOCTh CKOPOCTH PEaKIMH OT NMPHPOABI BEUIECTB Ha IMpUMeEpe
B3aHMOJICHCTBUSI PACTBOPOB PA3IUYHBIX KHCIOT OJUHAKOBOI KOHIEHTPAIMHU C OJHHAKOBBIMU T'PAaHyJIaMU IIMHKA U B3aMMOAEHCTBHS OJJMHAKOBBIX KYCOUKOB PAa3HBIX METAJUIOB (MarHUs, IIMHKA, JKee3a)
C COJISTHOM KHCTIOTOH. B3anMopeiicTBie pacTBOPOB CEPHOM KHUCIOTHI C PACTBOPAMH THOCYIb(aTa HATPHS Pa3IMYHON KOHIIEHTPAUU M TeMIepaTypsl. Mojenb KUIsImero cios. PaszinoxkeHne nmepoxcuaa
BOJIOpOJIa ¢ TIOMOIIBIO KaTanm3artopa (okcuaa Mapranna (IV)) m karamassel ceIporo msca u celporo kaprodens. [Ipumepsl HeoOpaTUMBIX peakIuil, HAYIIUX ¢ 00pa30BaHHEM OCalKa, ra3a MM BOJBL
B3aumoneiicTBre JuTHs U HaTpus ¢ Bojoi. [Tonyuenue okcuna pocdopa (V) 1 pacTBOpEHHE €ro B BOJIC; UCIBITAHKE MOIYUYSHHOTO pacTBOpa JakMycoM. OOpasipl KpUCTAIOTHAPATOB. VcnbITanne
PacTBOPOB 3JIEKTPOINUTOB U HEINIEKTPOIUTOB Ha MPEIMET AUCCOLMAINH. 3aBUCUMOCTh CTEHEHH DIICKTPOJIMTHUECKON JICCOIMAINY YKCYCHOM KHCIIOTHI OT pa3z0aBiieHust pacTBopa. ['maponn3 kapouna
KanpIysl. ['maponn3 kapOoOHATOB IIENOYHBIX METAIOB M HUTpaToB IuHKa min cBuHI@A (II). IMomydyenune mbuia. [Ipocreiimme OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKIMN: B3aUMOJICHCTBHE IUHKA C
COJISTHOI KHCIIOTOH U kele3a ¢ pactBopoM cynbdara meau (I1). Mozaens anekTponuzepa. Mojaenb 31IeKTPOIM3HOM BaHHBI IS MTOJTYYCHUS alTFOMUHHSL.

JlabopaTopHble ONBITHI. 7. Peakiys 3aMelieHUss MEIM JKele30M B PacTBOpe MeIHOro Kymopoca. 8. Peakium, maymume ¢ oOpa3zoBaHumeM ocazka, rasa u Bopl. 9. ITomydeHue kuciopopa
pasyiokeHHeM TEepOKCHAa BOIOPOa ¢ MOMOIIb0 okcuaa Mapranna (IV) u karanaser ceiporo kaprodens. 10. [TomayueHrne Bomopona B3aUMOACHCTBAEM KHCIOTHI ¢ IUHKOM. 11. Pasmuynbie ciaydan
THIIPOJIN3a COJICH.

Tema 5. BemecTBa 1 ux cBoiictBa (9 u)

Memannvi. B3aumoaelcTBue METAJUIOB ¢ HEMETAIaMH (XJIOPOM, CEpOH M KUCIOpOAOM). B3aumonelcTBIe 1IENOUYHBIX U IIETOYHO3EMENIbHBIX METAIJIOB C BOJOH. DJIEKTPOXUMHUYECKUIN psijt
HaMpsHKEHUH MeTaJUIOB. B3anMoIelicTBIE METAIIOB ¢ PACTBOPAaMH KUCIIOT M COJIeH. AJTFOMUHOTepMIEs. B3aumoaeiicTBrue HATPHsI C 3TAHOJIOM U () CHOJIOM.

Kopposzus metamnos. [ToHATHE 0 XUMUYECKON M AJIEKTPOXUMUIECKOH KOPPO3UH MeTaIuioB. CIiocoOBI 3aIIUTH METAIIIOB OT KOPPO3HUH.

Hememannoi. CpaBHI/ITeHBHaﬂ XapaKTEPpUCTHKA TraJIOTEHOB KakK HanboJiee THIIMYHEBIX Hpe[{CTaBHTeJ’Ieﬁ nemeTa/uioB. OKUCIUTENBHBIE CBOWCTBA HEMETAILIOB (BSEHMOHCﬁCTBHC C METaJllaMHu U
BOZ[OpOHOM). BoccraHoBUTEIbHBIE CBOMCTBA HEMETAILIOB (B3aHMOHeﬁCTBHe ¢ boiee SJIEKTPOOTPHUIATCIIbHBIMA HEMETAJUIAMHU U CJIOKHBIMHA BeIHeCTBaMI/I-OKI/ICHI/ITeJIHMI/I).

Kucnomer neopeanuueckue u opeanuueckue. Knaccupukamus KucaoT. XMMAYECKHE CBOMCTBA KHCIIOT: B3aUMOEHCTBHE ¢ MeTaJUIaMH, OKCHAMH METAJIOB, THIPOKCHIaMU METAUIOB, COJISIMH,
cripraMu (peaknus stepudukanny). OcoOble CBOHCTBA a30THOH M KOHIIGHTPUPOBAHHON CEPHON KHCIIOTHI.

Ocnosanus Heopearnudeckue u opcaHuveckue. OCHOBaHI/ISI, ux KJIaCCI/I(i)I/IKaHI/IH. XUMHYECKHE CBOMCTBAa OCHOBAaHHM: B3aMMOJICHCTBHE C KUCJI0TaMH, KHCJIOTHBIMH OKCHIaMH W COJIAMH.
Pasnoxenne HEPACTBOPUMBIX OCHOBaHUM.
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Coau. Knaccnuxkarus coyei: cpenHue, KUCIble 1 OCHOBHBIE. XUMHYECKHE CBOMCTBA COJICH: B3aMMOJIEUCTBHE ¢ KHCIOTaMH, IIeI0YaMH, MeTaulaMi B coJsiMH. [IpencraButenn coneid u ux
3HaueHue. XJIOpH] HATpHsl, KapOOHAT KaIbIKs, hocdaT KanbIus (CpeIHNAE COJIH); THAPOKapOOHATEI HATPHUS M aMMOHUS (KHCIIBIE COJIN); THApOoKcokapOoHat Meau (II) — manmaxuT (OCHOBHASI COJB).

KauecTBeHHBIE peaknuy Ha XJIOpHI-, CyabdaT-, 1 KapOOHAT-aHHOHBI, KATHOH aMMOHWUSI, KaTHOHKI xene3a (1) u (11I).

T'enemuueckas c6:3b MedHcOy Kiaccamu HeopeaHu4ecKux u opeanuyeckux coeourenuti. IIoHATHe 0 TeHETHYECKON CBA3M M FE€HETHUECKUX pafax. ['eHeTHdeckuit psa Metamna. ['eHeTHueCcKuit psi
HeMeTtana. OcOOEHHOCTH TeHETUYECKOTO Psiia B OPraHUIECKON XHMMHUH.

Hdemoncrpauuu. Komtekuus oOpasnoB MmeTaiuioB. B3ammoneiicTBue HaTpus M CypbMBI C XJIOPOM, jKeile3a ¢ cepoil. ['opeHne MarHus u amlOMHHUS B KHcCIopone. BzammopeiictBue
[IEJIOYHO3EMENbHBIX METaJUIOB ¢ BOJOW. B3ammopeiicTBue HAaTpus ¢ 3TaHOJOM, LIMHKA C YKCYCHOHM KHCIOTOH. AlMOMUHOTepMHEs. B3anmoznelicTBue MeIu ¢ KOHIIGHTPUPOBAHHOW a30THOW KUCIOTOM.
Pe3ynbpTaThel KOPPO3KUM METAJIOB B 3aBHCUMOCTH OT YCJIOBHH ee mpoTekaHus. Komnekuus o0pa3noB HeMeTamwioB. B3anmozelicTBiue XJII0pHOH BOJBI ¢ pacTBOpoM Opomuaa (noanaa) kamus. Kosmekius
MIPUPOJHBIX OPTaHMYECKUX KHCIIOT. Pa30aBieHHe KOHIGHTPHPOBAHHOHN CEpHOM KHCIOTHL. B3amMozeicTBHe KOHIIGHTPHPOBAHHOIM CEpHOM KHCIOTBHI C CaxapoM, IEIoi030d U Menbto. OOpasusl
MIPUPOJHBIX MHUHEPAJIOB, COISPIKAIIIX XJIOPH HATPHs, KapOoHAT Kanbys, GpocdaT kaiplus u ruapokcokapbonar meau (II). OOpasip! MHIEeBBIX TPOAYKTOB, COAEPKAMMX THAPOKApOOHATEI HATPUS U
aMMOHWS, MX CIIOCOOHOCTH K Pa3JIOKEHHIO P HarpeBaHuu. [ amenue coxpl ykcycoM. KauecTBeHHBIE peakiny Ha KATHOHBI M aHHOHBL.

JlaGopaTopHble onbIThl. 12. McnbiTanue pacTBOPOB KUCIOT, OCHOBAHUM U cosiel nHaukaTopamu. 13. B3aumozelicTBue COJITHON KHCIOTBI U PacTBOPA YKCYCHOM KUCIIOTBI C MeTayulaMu. 14.
B3aumogeiicTBue COJISTHONM KHCIIOTHI M pacTBOpa YKCYCHOM KUCIIOTBHI ¢ OCHOBaHUSIMH. 15. B3aumopelcTBue COISIHON KUCIOTBHI M PacTBOpa YKCYCHOM KHCIOTHI ¢ coisimu. 16.ITomydyenue u cBoiicTBa
HEPaCTBOPUMBIX OCHOBaHUU. 17. ['MAPOIU3 XIOPUIOB U allCTATOB IIEIOYHBIX META/UIOB. 18. O3HAKOMIJICHHE C KOJUICKIMSIMH: &) METaUIOB; 0) HEMETAJUIOB; B) KUCIIOT; T') OCHOBAHUIA; 1) MUHEPAJIOB 1
OHMOJIOTHYECKHX MaTePHAIIOB, COJEPIKALIUX HEKOTOPHIE COJIHL.

IIpakTHyeckas padora Ne 2. XyMH4YeCKHe CBOHCTBA KHCIIOT.

Tema 6. Xumus u Ku3Hb. (2 yaca).
Xumust ¥ IpoOIeMBI OKPYKAFOIIEH CPeIbL.

XWMHS ¥ TTIOBCETHEBHAS JKH3Hb YEJIOBEKA.

YueOHO-TeMaTH4ecKHi TU1aH 1o XuMuH, 10 kiacc 6a30BbIi ypOBEHb,
(1 yac B Hee0, Bcero 35 yaca)

Tema (rnasa) Koa-Bo B T.uncie
4acoB YPOKH IpakTHy.pab. Kontp.pa6
1 | Beenenue. [IpeameT opraHuueckoi XUMHUH. 1 1

Huctpyxrax no Th

2 | Crpoenue u KiaaccupuKaIys OpraHuIecKHX 2 2
coelMHEHUH. Peakiiuu B opraHMyeckoi XUMUU

3 | YrieBoaoposl U UX MPUPOJIHBIE HCTOYHUKH 10 9 K.p.Nel
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4 | Kucnopoaconepxamiye opraHu4ecKue 10 9 K.p.Ne2
COeIMHEHUS
5 | Azotcoaepikaunire COEIUHEHUS U UX 5 4 IL.p Nel «Pemenue sxciepuMeHTaNbHBIX 3a/1a4 Ha
HAXOXKJICHHE B )KUBOU TIPUPOJIE HUICHTH()UKAIIMIO OPTaHMYECKUX COCIHHCHHMN.»
6 | buosnoruuecku akTUBHbIE OPraHUYECKUE 2 1 K.p.Ne3
COEIMHEHUS
7 | Hckyccmeennvie u cunmemuyeckue 3 2 I1.p Ne2«Pacno3HaBaHue naacTMacc U BOJIOKOH»
opeanuiecKkue coeOuHeHus
8 | Cucmemamuzayus u 0606wenue 3Hanuil No 2 2
KypCy Op2anudeckou Xumuu
Hroro: 35 30 2 3
Temamuueckoe nnanupoeanue 11 knacc 6azoewtii yposens
(34u; 1u/neo).
Ne n/mi HaumeHnoBaHue pa3aeioB U TeM Bcero yacos U3 nux IIpumeuanne
IIpakTHUyeckue KonTpoabHbie pagoTsl
padoThI
1. CrtpoeHue aToMa U IepHOANYECKUI 3aKOH 3 BBoaHas koHTposbHas pabora
J.11.Menpeneena.
2. Xumuyeckast CBA3b. 3
3. Bemecrso. 9 Nel
ITonyuenue, cobupanue v pacro3HaBaHHe ra3oB.
4. XUMHUYECKHE PEaKINHU. 8 Nel
«XUMHYECKHE PEaKIHN»
5. BermecTBa 1 uX CBOMCTBA. 9 Ne2 Ne2
XUMHYECKHE CBOMCTBA KUCIOT «BeriecTBa 1 Ux cBOMCTBa»
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6. XUMHS U KU3HbB. 2

Hroro 34 2 3

TpeGoBaHusi K YPOBHIO NOJrOTOBKH BbINYCKHHKOB
B pe3yabTare H3yueHHs: XHMUH HA 0230BOM yPOBHE YUeHHK /10JIKEH

3HATH/IIOHUMATh:

- Ba)kKHeiillMe XMMHYECKHE MOHSITUS: BEIIECTBO, XMMHYECKUI JJIEMEHT, aTOM, MOJIEKYJia, OTHOCHTEIbHbIE aTOMHAs W MOJICKYJSIPHAs MAcChl, MOH, aJUIOTPOIIHs, H30TOIMbI, XUMUYECKasl CBA3b,
JNIEKTPOOTPHULIATEFHOCTD, BAJCHTHOCTh, CTEMEHb OKHCIEHHsS, MOJb, MOJSPHAs Macca, MOJSIPHBI 00beM, BEelIeCTBa MOJEKY/SIPHOTO M HEMOICKYISIPHOIO CTPOCHUS, PACTBOPBI, JIEKTPOIUT H
HEIJIEKTPOJIUT, HIEKTPOIUTHUECKAS UCCOLUALIUS, OKHCIUTENh U BOCCTAHOBHUTENb, OKHCIICHHE U BOCCTAHOBIICHHE, TEIUIOBOH 3 (PEKT peakinuu, CKOPOCTh XUMHUYSCKOH PeaKiiu, KaTalnu3, XHMUIECKOe
paBHOBecHUe, YriIepoaHbIi cKeleT, GYHKINOHATbHAS TPYIINa, H30MEPHsl, TOMOJIOTHSL,

- OCHOBHbI€ 3aKOHbI XMMMH: COXPaHEHHSI MAaCChl BELIECTB, IIOCTOSHCTBA COCTaBa, IEPHOIUYCCKUI 3aKOH;

- OCHOBHbI€ TEOPUU XUMHUH: XUMHYCCKOHU CBA3H, 3H€KTp0HHTH‘IECKOﬁ JAUCCOLUALINU, CTPOCHUSA OPraHUICCKUX COCHHH@HHﬁ;

- BakKHeiillIde BeNIeCTBA M MATEPHAJBI: OCHOBHBIC METAJIBI M CILIABBI, CEpPHAs, COJISHAs, a30THAs W YKCYCHAs KUCIOTHI; MICJIOYH, aMMHAK, MUHEPAIbHBIC YIOOPEHHS, METaH, STHICH, alleTHIICH,
OCH30J1, 3TAHOII, XKUPHI, MbLJIa, TJII0K03a, caXxapo3a, KpaxMal, KJIeTuyaTKa, OCJIKH, HCKYCCTBCHHBIC M CHHTETHY CCKHE BOJIOKHA, Kay4yKH, IJIACTMACCHI;

YMeThb:
CAll

- Ha3BIBATh M3YYCHHBIE BEIIECTBA O "TPUBUANBHON" MM MEXTyHAPOJHOW HOMEHKIIATYE;

= onpeaeasiTh: BAJICHTHOCTD U CTCIICHb OKUCJICHUSA XUMUYECCKUX 3JIEMEHTOB, TUIT XHUMHYECKOH CBSI3H B COCIMHCHUAX, 3apsaa UOHA, XapaKTEp CPEAbl B BOJHBIX paCcTBOpax HEOPTAHUICCKUX COQHHHEHHﬁ,
OKHCJIUTEIb U BOCCTAHOBUTEIIb, IPUHAJICIKHOCTH BEIIECTB K PA3JIMYHBIM KJjIacCaM OPTaHUYCCKUX COCHHHSHHﬁ;

- XapaKTepPU30BaATb: J3JICMCHTBI MaJIbIX NEPUOAOB IO HX IIOJIOKECHUIO B Hepnozmqecxoﬁ CHUCTEME Z[I/I MeHneneeBa; 06HII/I€ XAMHYECKHE CBOICTBA MCTAJIJIOB, HEMETAJIJIOB, OCHOBHBIX KJIAaCCOB
HEOPTaHUYECKUX U OPTAaHUICCKUX COCHHHGHHﬁ; CTPOCHUE U XUMUYCCKUE CBO¥CTBa W3YYCHHBIX OPTraHUYCCKUX COBHHHEHHﬁ;

- 00BSICHAITh: 3aBHCHMOCTb CBOWCTB BEIIECTB OT MX COCTaBa M CTPOEHHMS; MPUPOAY XHMHUYECKOH CBSI3M (MOHHOW, KOBAJEHTHOH, METAIINYECKOI), 3aBHCHMOCTh CKOPOCTH XMMUYECKOH peakiuu n
TIOJIO>KEHUSI XUMUIECKOTO PAaBHOBECHS OT PA3IIMIHBIX (PAKTOPOB:

- BBINOJIHATH XUMHUYCCKHI SKCHEPUMEHT 11O paCllO3HaABAHUIO BaKHEHIITNX HEOPraHNYCCKUX U OPraHUvYCCKUX BECIICCTB;

- MPOBOIMTH CAMOCTOSTEIbHBIN MOUCK XMMHYECKONH MH(POPMAIMN C UCIOIB30BaHUEM Pa3IMYHbIX UCTOYHHKOB (HAyYHO-MOMYJSIPHBIX M3[aHUN, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa);
UCIIOJIb30BaTh KOMITBIOTEPHBIE TEXHOJIOTHH JJIsl 00pabOTKH U Iepeadn XUMHUUeCKOH HH(POPMALIUK U €€ PEICTaBICHHUS B Pa3IMYHBIX (GopMmax;

HCII0JIB30BaTh ﬂpHOﬁpeTeHHLIe 3HAHUA U YMEHMH B HpaKTl/l‘leCKOﬁ ACATCJIBHOCTH " HOBcelIHeBHOﬁ JKU3HHU 1A




- 00BSICHEHHSI XUMUUECKUX SIBICHUH, TPOUCXOSIIINX B IPUpPOJe, OBITY U Ha MPONU3BO/ICTBE;

- OTpeJIeeHNsT BO3MOXKHOCTH MPOTEKAHHS XUMUUECKUX MPEBPAIIECHNUH B Pa3INUHBIX YCIOBHAX U OLIEHKU UX MOCIEICTBHIA;

- 9KOJIOTHUYECKU IPAMOTHOTO TOBEIICHHS B OKpYKaIOIeH cpere;

- OIIEHKH BIIMSTHHS XUMUYECKOTO 3arps3HEHNUS OKpYKaromel cpeibl Ha OpraHu3M YeJIOBeKa U IPYTUe KHUBBIC OPTaHU3MEI,

- 6e3011acHOr0 OOpAIIEHNs ¢ TOPIOYMMH ¥ TOKCHYHBIMH BEIIECTBAMH, J1a00OPAaTOPHBIM 000pYHOBaHHEM;

- IPUTOTOBJICHHS PACTBOPOB 3aJIJaHHOI KOHIICHTPALMHK B OBITY M Ha IPON3BOICTBE;

- KPUTHUYECKON OIIEHKH JOCTOBEPHOCTH XUMHUYECKOI HH(OPMAIHNH, TOCTYHAOIIEH 13 Pa3HBIX HCTOYHHUKOB;

- MOHUMAaHUs B3aNMOCBSI3M y4eOHOTO IpeaMeTa ¢ 0COOEHHOCTAME Npodeccuii 1 mpodecCHOHANBHOM AeSTENPHOCTH, B OCHOBE KOTOPBIX JIEXKAT 3HAHUS 110 JaHHOMY y9eOHOMY IIpeIMETY.

YueoHo — MmeToanmuecknii KoMILIekT 10 Kiacc:

YyeOHHK:

1. O.C.TI'abpuensn. Xumus. 10 knacc. ba3oseiii ypoBens. Yueonuk. M.:[poca,2018r
2. JlonoJHHUTe/IbHAs JIMTEPATYPa JJIsl yIUTesi:
1.. O.C. T'abpuensn, U.I'. OctpoymoB. HactonbHas kaura mis yuntens.M.:[poda,2016;

2. O0.C. I'abpuensn, N.I'. OctpoymoB. Meromuueckoe nmocodue mst yautens. Xumus-10.M.:[Ipoda,2016

3. KonTponbHo-u3MeputenabHbie Matepuainsl. Xumust: 10 knacc/Coct. H.IT. Tpoery6osa.M.:BAKO,2014
JonorHUTEIbHAS yUYeOHAS JINTepaTypa A YUAIHXCH:

1. . B.b. Bonosuk, E.JI. Kpyremkas. Opranndeckast xumusl. YnpaxkHenus u 3agaun. CI16.: Uzg-so A.Kapnakosa,2014

2. 0.C. I'abpuensn, U.I'. Octpoymos, E.E. OctpoymoBa. Opranndeckas XUMusl B TeCTax, 3a1a4ax, ynpaxaenusx.10 xiacc.M.:[lpoda,2016;
3. .T. Xomuenko. COOpHUK 3a/1a4 IO XUMUH Julst cpeaneit mkoibl..M.HoBas Bonna.2014

YueoHo — MeToaMYecKnii KoMILIeKT 11 Kiaacc:

Y4eOHHK.

O.C.I'abpuensiH. YueOHHK 151 0011e00pa3oBaTeNibHbIX yupexaenuit. «Xumus. 11 kinacc. ba3ossrit yposensy». — M.: [lpoda, 2018.
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JlonosiHUTe/IbHASL y4eOHAast JIMTepaTypa LISl y4alUXCs:

1.0.C.T'abpuensy, U.I'. OctpoymoBs, A.I'.BBeneHckas. «O0mias XuMust B TECTax, 3a/1a4ax U ynpaxkHeHusax. 11 kimacc. YuebHoe nocobue s o0meodpa3oBaTeNbHBIX yupexaeHuii», M.: Ipoda, 2015.

2. O0.C.T'abpuensiy, U.I'. Octpoymos, I1.B.PemieroB 3agauun mo xumun U criocods! ux pemenust 10-11 xmaccsr. M.: JIpoda, 2015.

]_IOHOJ'IHHTQ.]'ILHaﬂ JUTepaTrypa 1Jjs y4uTeis:

IM.A.Ps60B, E.}O.Hepckas, P.B.Jluako Tector mo xumuu. M.: «Dx3amen» 2015.

2. O.C.I'aopuensan,'.I". JIsicoBa, A.I'.BBenenckas. «Xumus 11 xnacc. HacronpHas kaura yaurens» M.: Ipoda, 2015.;

3.0.C.I'abpuensn, I1.H. Bepéskun «KoHTpoIbHBIE U TPOBEPOUHBIE paOOTHI IO XUMHH

11 xnacc. ba3oBeiit ypoBens », M.: [Ipoda, 2015.

4.AM. Panenxwuii, B.I1.'opmkosa, JI.H. Kpyriukosa «/{nnakrnaeckuii Matepuan o xumun. 10 — 11. Tlocobue must yuurensi», M.:IlpocBemenne, 2015.
5.0.C.I'abpuensn, I1.H. bepéskun «KontponbHbIe 1 MpoBepouHble paboTsl mo xumuu 11 kimace» M.: poda, 2015

6.H.I1. Tpoery6oga. [Toypounsie pa3padboTku mo xumuu. 11 xinacc.M.:Bako 2015
7. H.B.IInpmunna Xumus 10-11 kmacesl. MHAMBUAYaTbHBIN KOHTPOIb 3HAHUH.

Kaproukun-3ananus. Bonrorpan :”Yunrens 2015

HNHTepHET-00pa30oBaTe/IbHBIE PECYPCHI:

1.KypHan «Xumus B mkojey, razeta «1 ceHTIOops».

2 Ilpunoxenne «XUMHU», CAUT WWWw.prosv.ru (pyopuka «XuMus»).
3.MynbrumMenua yaeOusi kype «1C:O6pa3zoBatenbHas KomieKius. O0mas XHMIs»
4. YaebHoe amexTpoHHOE m3ganue «Xnumusi(8-11 xmacc) BupryansHas mabopatopusi»
5.CD «1C- penerutop Xumus».

6.1nTepuer-mkona [Ipoceemenue. ru, online kypc no YMK O.C.I'abpuensna u ap.  (www.ihternet-school.ru).

7. «1C:O6pa3oBarenpHas KoyuteKIus. Xumus 1 BecexX XXI. XuMudueckre OmbITH O B3phIBaMU U 0€3»



Kanenoapno-memamuueckuit naan no xumuu 10 knacce (1 wac ¢ neoenro — 35 waca), YMK O.C.I'abpuensna .

Ne yp Kosnn Tema ypoka H3yuaemblie BONPOCHI TpeOoBaHusi K BbINYCKHUKY,BUAbI 1eSITeIbHOCTH Buasi u Jom.3a Jara
4. ¢opmbl 1,BONPO
4acoB HAemoncrpaunn,J1O,ITP KOHTPOJISA Chl
r'ua
nian\¢
aKT
IIpeamet opranuyeckoii Xxumuu. Teopusi cTpoeHMsI OPraHUYecKUX COeJUHEHH I
1 1 IIpenmer CpaBHEHHE OpraHUYECKUX COSAMHEHUH ¢ 3namv/nonumamso Komnexmus ®pont.kouTpo | §1,B5,6(

OpraHUYECKON Heoprannieckumu. [Ipupoansie, OpTaHUYECKHUX b )

xumun.MHCTp UCKYCCTBEHHBIE U CUHTETUUECKHE BEIIECTB U

ykrax no Th. OpraHMYEeCKHE COeTMHEHUS U3enui u3
-XumuyecKue noHAMmuUs: BEUIeCTBa X,
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHUSL.

2 1 OcCHOBHBIE BanenTHocTh. OCHOBHBIC MOJIOKEHUS TCOPUU | 3Hamb/nonumams Monenu
HOJI0KEHUS CTPOEHUsI OPraHNUYECKUX COeAUHEeHU A .M. MOJIEKYJI
TEOpUHU Byrneposa. [lonsitTue 0 romonoruu u TOMOJIOTOB U
XMUMUYECKOT0 | TOMOJIOrax, U30MEpUH U U30Mepax. U30MEpOB
cTpoerms -XumuyecKue noHAmus: BaJICHTHOCTb, OpraHMHeCKHX

HU30MepHsl, ©30MEPHI, TOMOJIOT S, coeqUHeHHii

TOMOJIOTH;

TEOPUIO CTPOEHUS OPraHUUECKUX
coenunennit A.M. bytneposa

YF.Henoz[opoz(m U UX IIPUPOAHBLIC HCTOYHUKH -13 yacos




3-4 AJKaHBL IIpupousii ra3. Anxassl: obmas popmya, 3uamv/nonumams I'openue Texymuii §3,87,8,
TOMOJIOTHYECKHH Psifl, TOMOJIOTHYeCKast METaHa,
Pa3HOCTh, H30MepHsl, HOMEHKIIATypa. OTHOIIICHHUE €T0 12(1m)
XuUMHYecKHe CBOMCTBA: TOPEHHUE, K pacTBoOpy
pasnoxkeHue, 3aMelleHue, JeTHIPHPOBaHUE xumieckoe nonAmue. yrieposHbIn HepMaHraHara
(Ha mpuMepe MeTaHa ¥ 3TaHa). [Ipumenenue CKeet, KaJust 1
aJIKAHOB Ha OCHOBE UX CBOMCTB. . OpoMHOI BozIE.
-gavicHeliuue geuyecmea: MEeTaH U ero
TIPHUMCHCHITC. Jlabopamopmnuiii
onvim.
Ymems
Wsrorosnenue
-HA3b16aMb ATKAHBI 110 MozeneH
. MOJIEK
«TPUBHANBHOI» NN oJieKya
. AJIKaHOB.
MEXyHapOIHOH HOMEHKIIAType
-onpedeiamy IPUHAIJICKHOCT
OPTaHMYECKUX BEMIECTB K KIIACCY
aJIKaHOB
-xapakmepu3068ams CTPOCHNE U
XHMHYECKHEe CBOWCTBA METaHa
JTaHa
-00bACHAMb 3aBUCHMOCTD CBOWCTB
METaHa 1 3TaHa OT UX COCTaBa U
CTPOCHHUSL.
5-6 AJKEHBI O06mas hopMyIa aJKeHOB, TOMOJIOTUIECKHHA . Iomyyenne OponransHelii | §4,84,7,
psill, CTPYKTypHasi H30MepHs, HOMEHKIIATypa. JTUIIEHA, 8(m)
Omunen: e2o nonyyenue 0ecuOpupo8anuem 3namv/nonumame TOpEHHeE,

amawna u decudpamayueti Smuiend,
@usuueckue ceoticmea. XuMuIeckue
CBOICTBA: TOPEHHUE, KAYECTBEHHBIE PEAKIINH
(obecriBeurBaHuEe OPOMHOM BOJIBI M PACTBOPA
HepMaHraHara Kajus), FuapaTanus 1
nonumepusauys. [Ipumenenune stuiena u

- CTpPOEHHE AJIKEHOB (HaJIM4ne
JIBOWHOM CBSI3H);

-8asicHeliuue eeujecmed. dTUIICH,

OTHOLICHHUE K
OpoMHOI Bojie U
pacTBopy
nepMaHraHara
KaJTHs.
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TOJIMATHIICHA HAa OCHOBE UX CBOWCTB HOJMATHIICH, UX IPUMEHEHHE. JlabopamopHnuiii
onvim .
Ymemo Wsrorosnenue
MoJeleH
-Ha3v1amy 'cU{KCHLI o MOJTEKyT
«TPUBHANBHOI MITN ATKEHOB.
MEX[yHapOAHOH HOMEHKIATYpE;
-onpedenams IPUHAUISKHOCTh
BEIECTB K KJIACCy aJIKCHOB;
-Xapaxmepu3o6ams CTPOCHUE U
XHMHYECKHE CBOICTBA 3THIICHA;
-00bACHAMb 3aBUCHMOCTD CBOMCTB
ITUJICHA OT €ro COCTaBa U CTPOCHHSI.
Arnxanue TonsiTne 06 ankagueHax Kak 00 -adiCHellue geuyecmed U Paznoxenue OponraneHbiif | §5,83,4(
YTJICBOAOPOAAX C ABYMS IBOIHBIMH CBSI3SIMHL. Mamepuanvl: KaydyKd U UX KaydyKa IpH )
ubl. Kayayki. | Xummuueckue cBoiictsa 6yrauena-1,3 u MIPUMEHEHUE HarpeBaHuy,
H30TpeHa: oOeclBeYnBaHe OPOMHOM BOJBI HCTIBITaHUE
W MoJIMMepH3anys B Kayuyku. Pesuna. MIPOJYKTa
pa3noxeHus Ha
HETIPEAENbHOCT
b.
Jlabopamopnwiii
onbvim.
O3HakoMIIeHHE
¢ oOpasiaMu
KayJIyKOB
Ankusbpl. Aner | OOmas Gopmysa aqKHMHOB. ALICTHIICH: 3nams/nonumame [lonyuenue u OponTtanbHbl | §6,B3,4(
HIIeH CTPOCHUE MOJICKYIIBI, NOAYHeHUe NUPOIUZOM cBoOifcTBa TeKyIHi a),5(8),7
Memana u KapouoHvlM CHOCOOOM, - CTPOCHHE MOJICKYJIbI alleTHJICHA aleTuiIeHa. (1)

@uzuyeckue ceolicmea. XuMAIECKUE

(HanM4¥e TPOWHOU CBSI3H);

Jlabopamopnwiil
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CBOIfcTBa: TOpEeHNE, B3aUMOJIEHCTBUE C - savicHetiwue geujecmaa: aleTUICH U | onvim.
OpOMHOI BOJOH, XJIOPOBOJOPOIOM, €ro IpUMEHEHHE. N3srotoBnenue
runparanus. [IpuMenenre aneruieHa Ha MOJIenn
OCHOBE CBOMCTB. Yuemo MOJIEKYJIbI
areTHIeHa.
- Ha3bI6AMb ATETHIICH MO
MEX[yHapOAHON HOMEHKIATYpE;
- Xapaxmepuzoeamb CTPOCHUE U
XHMHYECKHE CBOMCTBA Al[CTUIICHA;
- 06BsICHAMb 3aBUCHMOCTD CBOMCTB
aleTHIeHa OT CTPOCHHSI.
9 ApeHbl. Oouiee npencrasieHue 00 apenax. Ctpoenue | 3wamv/nonumams OTHouIeHHe OponrtanbHbiil | §7,83,4(
MOJIEKYJIBI OeH30J1a. XUMAYECKHE CBOWCTBA: OeH3ona K TeKyLINH, TeCTH a)
Bensoun. ropeHue, rajlorTeHUPOBAHNE, HUTPOBAHUE. -CTPOCHHE MOJICKYIIbI GCH3071a. pacTBopy poBaHue
IIpumeHenne 6eH3071a HA OCHOBE €TO TepMaHraHaTa
CBOMCTB. Ymems Kanust 1
OpoMHOI BOJIE.
-xapakmepu306ams XAMIIECKUE
cBoOliCTBa OEH30I1a;
-00bACHAMb 3aBUCHMOCTD CBOWCTB
0eH30I1a OT ero cocTaBa M CTPOCHHS
10 Ipuponnsiii | Ipuponusrii ras. Ero cocras. [IpenmymiectBa | 3namuv/nonumams
ras HPUPOJIHOTO r'a3a Kak TOIUIMBA. XHMHYECKast

nepepaboTKa MPUPOTHOTO ra3a.

CocTaB 1 IpeuMyIIecTBa
HPHPOJTHOTO ra3a Kak TOIIINBA.
Crnoco0Obl XUMUUECKO# TepepaboTka
HPHUPOJTHOTO Tra3a.
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11 Hedrs. CocraB u iepepaboTka HeTH. 3uamv/nonumams Komnexnus OpoHTaNBHBIH §8,8
Hedtenponyxrel. bBensun: nowsamue 06 «Hed1p 1 TeKyIIUH 6,7(m)
OKMAHOBOM uUCTe. -CI0CO0BI 6€30I1aCHOr0 OOPAUCHHS C | TpoyKTHI ee
TOPIOYMMH ¥ TOKCHIHBIMH epepaGoTKID.
BEIL[ECTBAMH.
Jlabopamop
Ymemo
HbLIL ONbIM.
- 00BsICHAMY SIBICHUSA, OGHapysKeHHe
MPOUCXOAAIINE IPH NepepaboTke HEMPEIeTbHBIX
HedTH; COEIIMHEHUH B
KUIKUX HedTe
- OLIEHMBATh BIMSHUE XUMHUYECKOTO
3arpsi3HEHNs! HeTHIO U POLYKTax
He(TerpoIyKTaMH Ha COCTOSTHHE
OKpYKalollel cpebl;
- BLINOTHAMb XUMUYECKUL
sKcnepumMenn 1o Pacrlo3HaBaHUIO
HETIPEAENbHBIX YTIEBOAOPOIOB
12 Kamennsiit Hckonaemsrit yronb. KokcoBanue kameHHoOTo | 3namu/nonumams Komnexuus «H DpoHTaNBHBIH
YToJib yrasi. KokcoBblif ra3, aMMmuaydsasi Bozia, VYrons u TeKyILUH
KaMEHHOYTOJIbHAsl CMOJIa, KOKC. -crocoGbl 6e30MacHOro 0GpalleHus ¢ TIPOJYKTHI €€
Tasudukanms u katammTHIECKOE TFOprOYUMH U TOKCHYHBIMU epepadoTKI».
THUIPUPOBAHHUE KAMEHHOTO YTJIA. BCICCTBAMHU.
Ymemo
- 00BACHAMb ABIICHHUS,
MPOUCXOAAIINE TIPH HepepaboTke
13 [ToBTOpeHue Pemrenne 3amau | Iloaror.
1 000011IeHNe K

KOHTPO
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JIBHOM
pabote
14 Kontponbnas | « Teopus ctpoeHHs: OpraHu4ecKux Kontpons IIposec
pabora Nel COCIAMHEHUH. YTIEBOIOPOIHI ». 3HAHUH 1 PHO
Kuciiopoa- n a3orconep:kamue opranndeckne coequnenns-14qacos.
15-16 Opnoaromusl | [IpenenbHBIE OJHOATOMHBIE CITUPTHL: COCTaB, | 3Hamb/noHUMAams Oponranpabiid | §9,813(
€ CIMPTHL CTpPOEHUE, HOMEHKJIATYpa, H30MEPHSI. TEKYIHH, TeCTH a),14
Ilpeocmasnenue 0 6000pOOHOI c843U. - Xumudeckoe nowsmue: poBaHue
DusnyecKre CBOMCTBA METAHOJIA M OTAHOJIA, (byHKIMOHANBHAS TPYTITIA CIUPTOB;
ux (usnonornyeckoe qeHCTBUE Ha OPraHMU3M.
IonyueHne STaHOIa GPOIKEHHEM ITTIOKO3BI i | ~ SCH€CGa: STAHOIL, IIINICPHH.
ruaparanyeil sTuiaeHa. [ Innepus kak
Ymems
MpeCTaBUTENIh MHOTOATOMHBIX CITHPTOB.
- Ha3b16aMy CIUPTHI IO
«TPUBUAIBHOM» WIIN
MEXTyHapOHON HOMEHKIIATYpE;
- onpedensams TPUHAUICKHOCTh
BEI[ECTB K KJIAcCy CIUPTOB.
17 XuMHIYecKre CBOICTBA STaHONA: TOPEHHUE, Ymems Hemoncmpa Oponransblii | §9,812,
MHoroaromH B3aUMOJICHCTBHE C HATpHUEM, 00pa3oBaHUE TEKYIIUH, TeCTH 13(0)

bIC CIIUPTEI.

MPOCTBIX U CJIOXHBIX 3)UPOB, OKUCIICHHE B
QIIBJICTUIL, GHYMPUMOIEKYIAPHASL
Ooecuopamayus. KadecTBeHHas peakius Ha
MHOTOATOMHBIE CIUPTHI. [IprMeHeHne
9TaHOJNA U TIIUIEPUHA Ha OCHOBE MX CBOMCTB.

AJIIKOr0JIM3M, €ro ImocjiaeICTBHUs 1
IpeaynpexaeHue.

-Xapaxmepu3o6ams CTPOCHUE U
XIUMHYECKUE CBOWCTBA CIIUPTOB;

-00bsCHAMb 3aBUCUMOCTD CBOWCTB
CIIUPTOB OT UX COCTaBa U CTPOCHUSA,

-BbINONHAMb XUMUYECKULL
9Kcnepumenm 10 pacro3HaBaHHUIO

yuu. OKUCIEeHNE
9TaHOIA B
anpaerun./Iabo
PamopHuli
onvim.
CaoiicTBa
TIIIepHHA.

poBaHue

90



MHOTI'OTOMHBIX CITUPTOB.

18 ®deHor. CocraB U CTpOeHHE MOJIEKYJIbI (peHoa. HUcnonvsosams npuodbpemennuvie Hemoncmpayuu | PponraneHbiii | §10,BS,
Tonyuenune GpeHoTa KOKCOBAaHUEM KAMEHHOTO | 3HAHUA U YMEHUS: 2 KOJUIEKIUSI TEKYIIHH, TeCTH 6(1)
yras. dusznyeckue 1 XMMUYECKHE CBOMCTBA: «KamenHnsrit poBaHue
B3aUMOJEHCTBHE C THAPOKCUIOM HATPHUS U - AU 6€3011aCHOr0 OOPAILCHIS ¢ yrojib u
a30THOW KUCIIOTOHU, peakyus (eromom; MPOIYKTHI €r0
noauxonoencayuu. Ilpuvenenne denona Ha nepepadoTKm»;

OCHOBE CBOMCTB. - JUIsl OLIEHKH BIMSIHUSA (heHOIa Ha
OpTaHN3M YeJIOBEKa U IPYTHe KHUBBIC | kayecTBEHHBIC
OpTaHU3MBI. peaKIun Ha
(deHoM

19 Anpne ®dopmanpaeruy, aleTaibIeru: COCTaB, Buams/nonumame Hemoncmpayuu DpoHTATBHBIH §11,86,

CTPOEHHE MOJIEKYJI, IOJIyYEHUE OKUCIICHUEM : peakuus TeKyUIUH, TeCTH 7(mm)
THUJIBL. COOTBETCTBYIOIIHX CITUPTOB, PU3NIECKUE -Xumuieckoe nonamue: «cepedpsHOTO poBaHue

CBOWCTBA; (yHKIMOHabHAS [PYIIIA AIBLCTUIOB | 3epKanay;

XHMHYECKIE CBOWUCTBA (OKUCIICHHE B Yuems OKHCIIEHHE

COOTBETCTBYIOUIYIO KUCIIOTY U
BOCCTAHOBJICHHE B COOTBETCTBYIOIIUI
cnupt). [IpuMeHeHne apaern0B Ha OCHOBE
HUX CBOMCTB.

-Ha3b16aMb ANBJETHIBI IO
«TPUBUAIBHOM» MK
MEXIYHApOJHON HOMEHKIIATYpE;

-onpeodenams TPUHAIISKHOCTh
BEILECTB K KJIACCy allbJETHJIOB;

-Xapaxmepu306ams CTPOCHUE U
XHUMUYECKHE CBOMCTBA
(hopmanbrernaa u aneTanbaerua;

-00BCHAMb 3aBUCUMOCTH CBOMCTB
AbACTUA0B OT COCTaBa U CTPOCHMUA

-BbINONHAMb XUMUUECKULL

aJIbJICTUIOB C
TTOMOIIBIO
THIIPOKCHIIA
mean (|))-
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9Kcnepumenn 10 paClio3HaBaHUIO

abIETHIIOB.
20 Kapbonorsie YKcycHast KUCIIOTa: COCTaB M CTpOEHUE 3namv/nonumamso Jlabopamop ®poHTATBHBII §12,86,
KHCJIOTBI. MOJIEKYJIBI, TIOJIy4YCHUE OKUCICHUEM texkyumid,rectu | 8,10(m)
aleTanbAeru1a, XMMU4eCKUe CBOMCTBA -Xumuieckoe nonamue. Hblu onvim. poBaHue
(oOmme ¢ HeopraHUIECKHUMH KHUCIIOTAMH, (yHKIOHaNbHAS IPyIIIA CeoiicTBa
peakuus stepudukanun). [Ipumenenue KapOOHOBBIX KUCIIOT; YKCyCHOH
YKCYCHOH KHCIIOTBI HA OCHOBE CBOWCTB. KHCIIOTHL.
[TansMHUTHHOBAS U CTEAPUHOBAsE KUCIOTHI — - COCTaB MbLIA.
MPEACTABUTENHN BBICIIUX KUPHBIX
Ymems
KapOOHOBBIX KUCIIOT.
-HA3b16aMb YKCYCHYIO KUCIIOTY IO
MEX[yHapOIHOH HOMEHKIIATYpE;
-onpeoensams NPUHAICKHOCT
BEIECTB K KJ1accy KapOOHOBBIX
KHCIIOT;
-Xapaxmepu3oeams CTPOCHUE H
XUMHYECKHE CBOWCTBA YKCYCHOI
KHCJIOTHI,
-00bACHAMb 3aBUCUIMOCTb CBOIICTB
YKCYCHOH KHCIIOTHI OT COCTaBa 1
CTpOCHUS,;
-8bINOTHAMb XUMUYECKULL
9KCnepumenm 1o PaCIo3HaBAHUIO
KapOOHOBBIX KHCIIOT.
21 CroXHBIE TTonydyenue CI0KHBIX YPUPOB peaKIuei Ymems eMoncmpa DpoHTaIBHBII 313,811
b
3¢ uUpBIL. ITePUPUKAINK; HAXOXKICHUE B TPUPO/IC. TeKYyLIUH, TeCTH (1)

HpI/IMeHeHI/Ie CJIOKHBIX 3(1)I/Ip0B Ha OCHOBC HX

-Ha3vleambs CII0XKHBIC 3(1)I/IpBI 1o

yus. Komnexius

92



Kuper. csoiicts. Haxoxnenue B mpupoge. Coctas «TPUBUAILHOI WU 3hUPHBIX poBanue
JKMPOB; XMMHYIECKHE CBOWCTBA: THAPOIN3 MEX[yHapOAHON HOMEHKIIATYpE; Macell.
(oMbUICHHE) U THAPUPOBAHUE YKUIKIX
skupoB. [IpuMeHenre )kupoB Ha OCHOBE UX -onpeoensimp NPUHAIUIERHOCTD JlaGopaTopHblit
CBOICTB. Mbla. BEIIECTB K KJIAacCy CIOXKHBIX 3¢upoB. | omnbIT. CBOWCTBA
KHPOB
JlaGopatopHslii onbIT. CBOKCTBA )XKUPOB
22 YrueBoabl Eouncmeo xumuuecxoii opeanusayuu scusvix | 3namv/nonumams Lemoncmpa Oponransubiii | §14,15,
opaanu3mo8. YTIEBOABI, UX KJIaCCUPHKAIIS. TeKyUIUH, TeCTH B7(1)
TlonsaTHE 0 peaKkIUsIX MOJIUKOHICHCAIUT -BOXHCHIINC YTTICBOJBI: ITFOKO33, yuu. poBanue
(IpeBpaIIEeHAE TIIOKO3bI B TIOTHCAXAPH) H caxapo3a, Kpaxmal, KJIeTyaTka. O3HakoMIIeHHE
ruapoan3a (IpeBpalieHne noIrucaxapuua B ¢ obpasuamMu
IJII0KO3Y). 3HaueHHe YrieBoJIoB B KUBOH Ymems YTIICBOJIOB.
HPHUPOJIE U )KU3HU UESTIOBEKa.
-00bACHAMb XUMUYECKUE SBICHNS, Jla6opamophwiii
IIPOMCXOASIINE C yIIIEeBOJAaMU B onwin.
HIPUPOAC; CoiicTBa
) Kpaxmaja.
-6bINOJHAMb XUMUYECKULL
9KCnepumenm 1o PacIiO3HaBaHUIO
Kpaxmaja.
A3oTcoaepikaliue OpraHu4ecKue coeiMHeHUA-54acoB.
23 Awmusbl. Aann | [lorATHE 00 aMHHAX Kak OPraHHYECKUX Ymems Jlemoncmpa- OpoHTATBHBIN §16,BS5,
UH. OCHOBaHUSX. AHMJIIMH — apOMaTHYECKUI yuu. Peakuus TEKYILUH, TECTU 7(mm)

aAMUH: COCTaB U CTPOCHHE; NOLYUeHUEe
peakxyueti 3ununa, NPUMEHEHNE aHUITMHA.

-onpec)e.mmb NPUHANJICIKHOCTD
BEIIECTB K KJIaCCy aMUHOB

aHWJIMHA C
OpomHOI
BOJOM.

poBaHuE,
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24 Amunokucnor | CocraB, cTpo€HHE, HOMEHKJIATYpa, Ymemo Jlemoncmpa- §17,811
bl. benku. (usnyecKre CBOWCTBa. AMUHOKHCIOTBI — yuu. I'openue (1)
aM(OTepHBIC OPraHUYECKIE COCTUHCHUS: -Ha3bl6anmb aMUHOKHUCIIOTBI 110 NITUYBETO Iepa
B3aMMOJICKCTBHE CO IEI0YaMH, KHCIOTaMH, «TPUBHAILHOW» HITH U HIEPCTSHON
JPYT ¢ ApyroM (peakiys MONHKOHAeHCaIuy). | MEKIYHAPOIHOH HOMCHKIATYPE; HUTH.
TlenTuaHas CBS3b U MOJUTICTITHIBL.
IIpumeHeHne aMHHOKHUCIIOT HA OCHOBE UX -onpedensms NPUHAIIEKHOCTE Jlabopamoprbii
cBoiictB. [ToydeHne GenkoB peakitueit BCIICCTE K KIACCY aMIHOKHCIIOT, Onblm.
MOJIMKOHIEHCALIUM aMUHOKHUCIIOT. CeoiicTa
IlepBuunas, BropuYHas U TPETUIHAS - Xapaxmep u3osavmb CTPOCHHE H GenKoB.
. XUMHUYECKUE CBOWCTBA aMUHOKHCIIOT.
CTPYKTYPHI OCIKOB. X UMHYCCKUE CBOMCTBA
OETIKOB: TOpeHHe, IeHATYyPaLis, TUAPOIIH3,
I[BETHBIC PEAKIINH.
25 T'enernueckas | CocraBieHue ypaBHEHUH XUMHUYECKUX Ymemo Jlemoncmpa- ®ponTanbHbI | 3anucaT
CBSI3b MEXKIY peaxiuii K cxemaM IpeBpalleHui, yuu. TEKyILUH, b
KJ1accaMu OTPaXKAIOLUX FTEHETUUECKYIO CBSI3b MEKIY -Xapaxmepusoeambs CTPOCHUC U IIpespamienus: YPaBH.p
OpPraHMYECKHUX | KJacCaMH OPTaHMYECKUX BEIIECTB. XMMAYECKHE CBOHCTBA H3yICHHBIX 9TaHOI — -t
COCAMHEHUH. OpraHMYCCKHUX COCTMHCHHIA. STHJICH — COTIL.CX
STUJICHTIIUKOJIb eme
- mpeBpa
STUJICHTIIUKOJIS .
T menu (//);
3TaHOI —
STaHallb —
STaHOBAs
KUCIIOTA.
26 IIpakTnuecka | PemeHue skcriepuMeHTaIbHBIX 33]1a4 Ha Ymemu: O®ponransusit | Ilogror
s pabdota Ne 1. | maeHTH(UKAIMIO OPTaHHYECKUX TEKYyLIUH, 0 BHUTh
COCIMHCHHM. ~6bINONHAMYb XUMUYECKULL ,oTuet mo [1P OTYeT

oKcnepumenn 10 pacrno3HaBaHNIO

o

94



BKHEHIIINX OPTaHUIECKUX BEIIECTB. MIPaKTHY
.pad.
27 IloBTOpenue u
00o6uieHrue
28 KonTtpoabna | Kuciopoa- u asorcomep:kaiime
s pabora Ne | opraHuyecKue COeJUHEHHUSI
2
Oprannyeckas XuMHs U 0011eCTBO-54acoB
29 Depmenmopl — buoI02UYECKUE Hemoncmpayuu. §19,
buomexwnonoe | kamanuzamopul 6e1K0601 NPUPOOLL. Pasznoxenue §20
us. Ocobennocmu hyHKYUOHUPOBAHUSA MEPOKCHIA MOJTOT.
Gepmenmos. Ponv (hepmenmos 6 BOJIOpOJIA coo0mI.
JHCUBHEOeAMENLHOCIU HCUBLIX OP2AHUSMOS U KaTanazon 10 TEME
HapOOHOM X03liCcmae. CBIPOTO MsiCa,
KapToQens ;Ko
Touamue o eumamunax. Bumamunvr C u A. sexupst CMC,
Asumamunosvl. [lonsmue o copmonax. COJIePKAILIX
Hncynun u adpenanun. Ipoghurakmuxa SH3HUMBL
caxapHozo ouabema. Jlexapcmea. Ilpobnemor
,CBA3AHHbIE C NPUMEHEHUEM JIeKAPCINEEHHbIX
npenapamos. Hapxomuueckue gewjecmaa.
Hapromanus, npoguraxmura u 6opvba ¢
Heu.,
Tlooeomosxa Kk umo2o8ol KOHMPOALHOU
pabome.
30 noaumepwi. IToHsiTHE 006 NCKYCCTBEHHBIX NMOJUMEPAX — 3uamv/nonumame OponTansubiii | §21,m01
IUTACTMAcCCaX M BOJOKHAX. ATIETaTHBIH IIEITK TEeKYIIHH, T.
Y BHCKO3a, UX CBOWMCTBA M IPUMEHEHUE. - gaoicHeliuue Mamepuatbl: cooou.
HCKYCCTBEHHEIE BOJIOKHA U 10 TeMe

mIaCcTMaccChl.
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31-32 Cunmemuuec | IloHATHE O CHHTETHUECKHX MOJTUMEPAX — 3uamv/nonumame Jlabopamop- Oponraneublii | §22,B5-
Kue nonume- IIacTMaccax, BOJIOKHAX, KayuyKax; ux HblL ONbIM. TEKYIIUH, 8(coob
pbi. KJIacCU(UKALUS, TOTydeHHE U IPUMEHEHHE. - BAICHeTIUIILE MAMEPUATbL: O3HakoMIICHHE ,otaer 1o [TP 1)
CHHTETHYECKHE BOJIOKHA, ¢ KoJIeKIueit

Ipaxmuuecka TUIACTMACCHI U KayTyKH. wIacTMace,
s paboma Ne 2 BOJIOKOH U
«Pacnosnasan KaydyKoB
ue niacmmacc
U BOJIOKOHY

33 Iosmopenue
u 0bobwenue
Kypca

34 Pesepsnoe

epems
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KanennapHo-temaTinueckoe miIaHupOBaHUE
o xumuH s 11 kimacca.

Konuuectso uacos - 34

Vuebunk — O.C.I'abpuensn, Xumus. 11 kaacc(6a3oBsbrit)
KonTtponbHbIX padoT - 2

[IpakTnueckux pador - 2

1 monyrozaue 2 monyronue
Kosnuectso uacoB 15 19
KoHTpoNBHBIX paboT 1 1
IpakTHyeckux padot - 2
TemaTtnueckoe mraHnpoBanue no xumud , 1 1xmacc. Yuebnuk- O. C. 'abpuensH (6a30BbIi YpOBEHB)
Ne Tema Yac. | Tun M3y4aemble Bompocsl JemoHcTpa-1ust TpeboBanus Homam- | Jlata mian\
n/m ypoka Hee (axr.
3amaHne
Tema 1. CtpoeHue aroma.
1,2 ATOM — CIIOXHas YaCTUIA. 1 YOHM Slapo: mpoTOHBI Yuawuiica Odoadscer | I1.1
HEHTPOHBI H30TOTIBL. 3HAMb XAMHYECKHN DIIEMEHT, aToM,
DNEKTPOHBL. DIIEKTPOHHAS H30TOTIBL.
00omoyKa.
OHepreTUYecKnii ypoBeHb.
3 13 u [1C XuMHUYECKHX DIIEMEHTOB | 2 KY [epuoanueckas Vuawuiica oonocen 3name | I1.2
J.1.MenneneeBa u crpoeHue cucrema XUMUYECKUX NEepUOUYECKUI 3aKOH
aroma. 3JIEMEHTOB JI..Menneneena;
J.1.MenneneeBa - yMemb XapaKTepu30BaTh dJ1e
rpadugecKkoe 0ToOpaKeHne MEHTBI MallBIX [EPUOJOB MO UX
MEPUOJMYECKOTO 3aK0HA. ( MOJIOXKEHUI0 B TIEPUOTUYECKON
cucreme JI.11.Menneneena.
Tewma 2. CTpoeHue BellecTBa. 14 1 1
4 Wonnas xumMuyeckast CBs3b. 1 KY HNonnas cBs3b. | Monenu HMOHHBIX Vuawuiics doncern | T1. 3
KoBaneHTHast XuMUUuecKasi CBsI3b KaTnoHsl W QHHOHBI. | KPHUCTAJUIMYECKHX 3HAMb XUMUYECKUe  NOHAMUsL: VOH,
VloHHBIE KPHCTAJUIMYECKHE | PEIIeTOK  (XJIOpUI | MOHHAS XMMHUYECKas CBSA3b, BEHICCTBA
pemeTKu HATpHS). HEMOJIEKYJISIPHOTO CTPOCHUS
(MOHHEIE KpHCTAIUTNIECKUE
peIeTKH);
yMemb ONIPENeATh 3apsiz
HOHa, I/IOHHy}O CBs3b B COCIMHCHUAX,
OOBSICHATb IPUPOZY HOHHOMN CBSI3H.
5 Merammyeckas XMMHYECKas 1 KY Dnekrpoorpunaren | Moenu aTOMHBIX 1 Vuawuiics  oonoicen  3namo | 11 .4
cBs13b. BogmopomHast XHM.CBS3b BHOCTb. TlonspHass W | MOJEKYISAPHBIX Xumuyeckue




HETIOSIPHAs.  KOBAJEHTHBIE | KPHCTANINIECKHUX NOHAMUA:IIIEKTPOOTPHUIATEIHHOCTD,

CBSI3M. penIeTok BAJICHTHOCTb, CTEIICHb OKHCIICHUS,
BEIECTBA MOJIEKYJIIPHOTO u
ATOMHOTO CTPOCHHS;
YMemb OTIPENeIATh BaJCHTHOCTD U
CTENEHb OKHUCIICHHS

6 THIbl KPUCTAININYECKUX PEHIETOK Ky OCoOEHHOCTH CTPOCHHS Monemn Yuawuiica  Odonocen  3namo | I1. 5

aTOMOB METaJIIOB. METaJUTNIECKHX Xumuyeckue
KPHUCTAININIECKAX nOHAMUA: METaIINIecKast CBSI3b,
penIeTok BEIECTBA METaJUINIECKOTO
CTpOCHHS;
ymems OOBACHATH IPUPOLY
METAIIINYECKOH CBS3HU, ONPEIENATh
METAIIMYECKYIO CBSI3b
7 Pemenue 3anau VII3Y [osT. 1
.3-6
8-9 TTonumepst KY I1.7
10 T'a3o00pazHoe cocrostHUE KY Tpu arperaTHbIx cocTostHUS | Moaenb MOJISIPHOTO Vuawuiica  odonocen  snamo | I1. 8
BEIIECTBA Bozbl. OcOOEHHOCTH obbema rasos. Tpu Xumuueckue NOHAMUSL: MOJIb,
CTPOEHHS I'a30B. arperaTHbIX MOJISIpHAs Macca, MOJIPHBIH 00beM.
MonspHslii 00beM COCTOSIHUS BOJIbI
IIpakTHYeckasn VIIIT Vuawuiica Odoncen | Ctp 217
padoral.lloayuyeHue,cooupanue YMembBbITIOIHATD XUMHUYECKUN
W pacro3HaBaHUe ra3os. IKCIIEPUMEHT 10  PaCIO3HABaHHIO
BOZIOPO/ia, KHUCIOPOAA, YIJIEKHCIIOro
raza, aMMHaKa, STHJICHA.

12 JKuakoe cocTOsIHME BEIIECTBA. Ky Bopa, ee Ononornueckas O3Hakomile-HHE  C I1.9
poutb. IIpuMeHeH#e BOIbL. MUHEpaIbHBI-MH
Bewecmesa BOJAMHU.

13 TBepi0e coCTOsTHUE BeleCcTBa KY 10

14 JlucniepcHbIe CHCTEMBI U KY THonamue o oucnepcuvix O0paspl 11

PacTBOPEIL. PazINYHBIX
JIMCTICPCHBIX CHCTEM.

15 Cocras BemecTBa. CMecH. Ky 3aKOH MOCTOSIHCTBA 3HAMb BEIECTBA .12
cocraBa BEIIECTB. MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO
cTpoeHusl. MoJekymspHast CTPOCHHUs,  3aKOH  IIOCTOSIHCTBa
¢dopmyna. COCTaBa BEIIECTB.

16 O00011eHne 3HaHHH 110 TeMe 2. VOII Vuawuiica oonocer | TIoBT

3Hamb TEOPUIO XUMUYECKOU CBSI3H; n.3-12

ymemb OOBACHATh TPHPOTY
XUMHYECKOH  CBSI3H, 3aBHCHMOCTD
CBOWCTB BEIIECTB OT MX COCTaBa U
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CTpOCHUS, OTIpEeNesTh THII
XUMHYECKOH CBSI3U B COSTHHCHUSIX.

17 KountpoabHas padora 1 mo teme K3

2
Tema 3. XuMHuecKue peakiuuu.
18,19 | Knaccnduxanus XuMHIECKHAX YOHM . Peaxiuu. ITpyunnst IIpeBpamienue Yuawuiics oonocen snamo IT. 13,14
peaxIuii. MHOT000pa3ys BEIIeCTB: KkpacHoro dochopa B | xumuueckue nousimusl: amaoTPOINS,
Tepmoxummuueckue OenbIii. Mopenu | u3omepusi, FOMOJIOTUsl, yriIepOIHbII
YpaBHEHUS MOJIEKYJ I H-OyTaHa M | CKeJeT, TEeIIOBOH 3 (eKT peakiuy;
n3o0yTaHa, TEOPUIO CTPOCHUSI OPraHUUECKUX
roMOJIOTOB OyTaHa. COCIMHEHUH
20 CKOpOCTh XUMHYECKUX PEAKIHH. KY ®DakTopsl, 3aBUCHMOCTh Yuawuiica oonicen suame | I1.15
BIMSIIONIME Ha CKOPOCTh | CKOPOCTH Xumuyeckue NOMAMUSA: CKOPOCTD
XHUMHYECKOH peaKIyy. XUMHYECKON XUMHYECKOH peaKIny, KaTajins;
peakiyn oT | ymemb OOBSICHATH 3aBUCHMOCTh
TIPUPOJIBI CKOPOCTH XHUMHYECKOI peakiuy oT
pearupyomux pa3IHYHBIX (H)aKTOPOB
BEIECTB,

21 OO0paTUMOCTb XUMHYECKHX KY HeobOpaTtumeie u Yuawuiica domxncen | I1.16
peakiuii. XuMmdeckoe obpaTumble  XHUMHUYECKHE 3HAMb XUMHIECKOE PaBHOBECHE;
paBHOBECHE U CIIOCOOBI €ro peakiun. ymemb 0OBICHATH 3aBUCHMOCTh
CMEILCHUSL. MOJIOKECHHS XUMHYECKOTO

paBHOBeCHs oT Pa3IMYHBIX
(hakTopoB.
22 Poib BoAbl B XUMHUUYECKON KY HctuaHublE PacTBOpenue Vuawuiics 00191CeH suamo | 11. 17
peakImn. pacTBOpBI. Pacmeopenue OKpaIIeHHbIX Xumuyeckue noHAMuUsA
KaK — Qu3uKo-xumuueckuti | BEIIECTB B BOJE:
npoyecc.
23 T'unponuz KY I'uaponus Heopranwdeckux | Jlabopamophuiil Vuawuiics domicen | T1. 18
U OpraHUYeCcKHX onvim. Paznnunsie yMemb OTIPEACNIATh XapakTep Cpeibl
COeTMHEHHH clydam  THIPOIH3a | B BOJTHBIX pacTBOpax
coJieil. HEOPraHWYECKUX COEIMHEHU.

24 OKHUCTUTENEHO- KY Omnpenenenne crerienn | [Ipocreiimme Yuawuiica donicen sname | I1. 19
BOCCTAHOBHTEJIbHBIE OKHCIICHUSI DJIEMEHTOB 110 | OKHCIIHTENIBHO- Xumuueckue NOHSIMUsL: CTETICHb
peakiyu. DJIeKTPOIIn3 ¢dopmye COC/IMHEHHSI. | BOCCTAHOBHUTEIbHBIC | OKHCICHHMS, OKHCITUTEINb u

Peakiusix peakiuu: BOCCTAQHOBUTENb,  OKHCICHHE U
BOCCTaHOBJICHHE;

25 DnexTponus Ky I1. 19
Tema 4. BenecTBa u X CBOWCTBA. 1 1

26 Knaccudukariys BEIecTB. KY Ionoxkenne MetamwioB B | OOpasilbl METAJIOB. Vuawuiics donacen | I1. 20
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Meramiesl. TICXD .. Menneneena. 3HAMbOCHOBHBIE METAJUIBI U CILIABHI;
O6mue ¢usmyeckue yMemb XapaKTepH30BaTh
CBOIfCTBa METaJLIOB. JIIEMEHTHI METaJLTBI MAJTbIX
MIEPUOJIOB
27 Hewmeramnbl. 1 KY [TonoxxeHue HEMETAIIOB B Bosronka Hona. Vuawuiics donocen | I1. 21
[ICX3 JI.1. Menneneesa. N3rotoBnenune yMembXapaKTepU30BaTh  HIIEMEHTHI
WOTHOM CIUPTOBOM | HEMETAJUIBI MallbIX MEPUOIOB MO HX
HaCTOMKH. MOJOKEHUI0O B NEPHOTMYECKON
CHCTEME XUMHIECKHX JIEMEHTOB;
28 Kucnotel oprannueckue u 1 Ky Kucnotel Heopranmdeckue | Jlabopamophvie Vuawuiics domncen | 11. 22
HEOpraHMYecKue. u OpraHUYecKHe. | onvimul.VICTIBITAHUE | 3HAMBCEPHYIO, COJSHYIO, a30THYIO,
Knaccudukanus kucior. pPacTBOpOB  KHCJIOT | YKCYCHYIO KHCIIOTHI;
HWHIUKATOPaAMH. yMemb XapaKTepU30BaTh
o0mmye XMMAIeCKUe CBOWCTBA
KHCJIOT;
29 OcCHOBaHUSI OPraHUYECKHe U 1 Ky OcHoBaHus Jlabopamopnvie Yuawuiics donoicen IT. 23
HEOpraHWYeCKHe. HEOpraHW4ecKHe onvimul. VICTIBITaHNE | yMenmb XapaKTepH30BaTh o0IIye
OpraHUYecKHe. pacTBOpoB XUMHUYECKUE CBOWCTBA OCHOBAHUH;
Knaccudpuxanns OCHOBaHHUI
OCHOBaHHil. OCHOBAaHHUH. HWHIMKATOPaMHU.
30 Comu. 1 KY Knaccudpuxanns O06pasipl Yuawuiica Odoncen | 11. 24
coueit: TIPUPOTHBIX yMemb XapaKTepH30BaTh obuue
MUHEPAJIOB, XHMHUYECKHE CBOICTBA COJIEH;

31 I'eHeTuyeckas cBA3b MEXAY 1 KY IonsTue o Vuawuiica Odonocen | T1.25
KJIacCaMH OPTaHMYECKHUX U TEeHETHYECKOl  CBA3M | yMembXapaKTepH30BaTh obmue
HEOPTaHMYECKUX BEIIECTB. TEeHETHYECKUX pAnax. XIUMUYECKHE CBOWCTBA METAJUIOB,

I'enernueckuit psan HEMETAJUIOB U OCHOBHBIX KJIacCOB
HEOPTraHWYEeCKUX ¥ OPTaHUYECKHX
COEIMHCHUH.

32 O060011eHue U peleHre 3aaa4 mo 1 YOIl [ToBT
TeMme «BelllecTBa U UX CBOWCTBAY. m.20-25

33 KounTpoJbHas pagota Ne2 no 1 Konrpons
Teme «BemecTBa u ux 3HAHUH
CBOMCTBaY.

34 IlpakTHyeckasi pa6ora | 1 Vuawuiica oonoicen
Ne 2. Pemenue YMemubBBIIOJHAT XMMHYECKUH
IKCMEePUMEHTAIbHBIX 3a1a4Y Ha JKCIIEPUMEHT 10  PAacIO3HABAHHIO
HAeHTH(PUKANIO BOKHEHIINX  HEOPraHHYECKUX U
HEOpraHN4ecKHX " OpTaHUYECKUX COCMHEHUIA.

OpPraHMYecKUX coeMHEeHMI

HUTOr'0

34
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